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 1.0 INTRODUCTION
1.1 BACKGROUND
In its 1987 biennial report, the Science Advisory Board (SAB) of the International
Joint Commission (IJC) outlined the importance of strategies to anticipate pollution
problems and ensure prevention (SAB 1987). Whereas typical approaches have focussed on
reacting to pollution once it has occurred, a policy of anticipation and prevention is
proactive; it eliminates or limits the repercussions of environmental contamination before
they arise. Such a policy has gained increasing favour and has been endorsed by
organizations such as the World Commission on Environment and Development,
Environment Canada, the US. Environmental Protection Agency as well as the SAB and
the IJC (SAB 1987).
This policy can be applied to agriculture, especially by controlling chemical pesticides
in nonpoint pollution through the development of Integrated Pest Management (IPM)
programs. Twentieth century agriculture has become increasingly dependent on chemical
technology for crop production, while the "on farm" and external costs of this technology
have impinged on the economic viability of individual farms (Stinner and House, 1989) and
on the integrity of ecosystems. By using pesticides more efficiently and developing
nonchemical options, IPM aims to avoid such problems (Dover 1985). A basinwide
accounting of pesticide use is unavailable, but certain regions illustrate the degree to
which conventional agriculture is dependent on chemical pest control. In the Lake St.
Clair region alone an estimated 3.5 million kg of pesticides are applied annually to land in
the United States and Canada. This area has great potential to transmit the chemicals via
surface runoff, fine particulate matter carried by wind or water, and infiltration to
groundwater. Approximately 60% of the Canadian area exhibits a high risk of pollutant
transfer to groundwater systems while the potential for surface water contamination is
approximately 70% for the same area (Upper Great Lakes Connecting Channels Study
1988).
IPM is subject to broad interpretation and, accordingly, its practice and potential
range widely. IPM may be defined as:
the optimization of pest control in an economically and ecologically sound
manner, accomplished by the coordinated use of multiple tactics to assure stable
crop production and to maintain pest damage below the economic injury level
while minimizing hazards to humans, animals, plants and the environment
(Dover 1985). '
Simpl
er de
finit
ions c
an pe
rmit
progr
ams t
o foc
us la
rgely
on op
timiz
ing p
estic
ide u
se wh
ile
retaining conventional pest control strategies. Programs based on this approach can
gener
ally
attri
bute
subst
antia
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uctio
ns in
pesti
cide
use t
o imp
roved
train
ing o
f tho
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apply
ing p
estic
ides.
Great
er po
tenti
al fo
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minis
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cal p
est
contr
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d max
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SAB's
goal
of re
duced
disch
arge
of po
lluta
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nto t
he Gr
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Lakes
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could
be r
ealiz
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ehens
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strat
egies
. In
its m
ost
adva
nced
state
, IP
M vi
ews
agri
cult
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prod
ucti
on a
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mple
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ctio
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ecos
yste
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with
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l an
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onom
ic r
ealit
ies o
f ru
ral
comm
unit
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It is
appa
rent
that
effi
cien
t pe
st c
ontr
ol p
rogr
ams
must
look
beyo
nd
just
the
pest
to t
he
inte
rrel
ated
aspe
cts
of a
gric
ultu
ral
syst
ems.
Pest
cont
rol
that
relie
s so
lely
on c
hemi
cal
meas
ures
to e
limi
nate
pest
popu
lati
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has
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to b
e a
shor
t-te
rm s
olut
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with
undesirable results.
The
SAB'
s in
itiat
ive
rega
rdin
g I
PM
stem
s f
rom
the
mand
ate
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ed b
y th
e
ame
nde
d G
rea
t La
kes
Wat
er Q
uali
ty A
gre
eme
nt
(GL
WQA
) t
o "d
eve
lop
pro
gra
ms,
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tice
s
 
 and technology necessary for a better understanding of the Great Lakes Basin Ecosystem
and to eliminate or reduce to the maximum extent practicable the discharge of pollutants
in the Great Lakes system" (Article II preamble). A Pollution from Land Use Activities
Reference Group (PLUARG) report citing an Agriculture Canada study for 1963—1974
noted a rapid increase in pesticide use despite mounting concerns over the potential
environmental repercussions (Deutscher 1976). The study further revealed that the decline
in pesticide prices relative to other farm inputs had encouraged pesticide use. In 1986 the
United States General Accounting Office, in its Report to Congressional Requesters —
Pesticides: EPA's Formidable Task to Assess and Regulate Their Risks, described how
most of today's pesticides have not undergone complete testing and evaluation in
accordance with current requirements. Consequently, risks to human health and the
environment cannot be fully determined. Because of scientific and economic limitations,
the U.S. Environmental Protection Agency (EPA) does not test the long—term effects of
combining two or more ingredients (i.e. synergistic effects) in pesticide formulations.
Conventional agricultural strategies employ significant amounts of pesticide
annually to control insects, weeds and other crop pests. More comprehensive
management strategies are required in order to minimize agricultural pollution
in the Great Lakes basin. Courtesy of U.S. Environmental Protection Agency.
From 1963 to 1973, pesticide prices increased by only 8.1% in eastern Canada compared
with a total farm input increase of 60.9%. Much of Canada's agricultural chemicals were
imported from the United States and as significant expansion of the chemical industry for
pesticide production was planned or underway, future pesticide prices were not expected
to rise dramatically (Deutscher 1976). Trends in Ontario's fruit production since 1973
reveal that pesticide costs other than herbicides have increased slightly relative to the
cost of all farm inputs (McKibbon 1988), thus providing a greater incentive to shift away
from pesticide dependence in pest management. Conversely, total farm input costs have
great
ly ex
ceede
d rel
ative
incre
ases
in her
bicid
e pri
ces (
McKib
bon 1
989).
To su
ccess
fully
decre
ase a
gricu
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tur
al
sys
tem
s
tha
t
inc
rea
se
the
inc
ide
nce
of
pol
lut
ion
to
wat
er
sys
tem
s
inc
lud
e
ero
sib
n,
mis
app
lic
ati
on
of
pes
tic
ide
s,
imp
rop
er
til
lag
e p
rac
tic
es,
ove
rab
und
ant
pre
cip
ita
tio
n a
nd
exc
ess
ive
irr
iga
tio
n
(Bu
hle
r
et
al.
198
5).
Thu
s
the
aba
tem
ent
of
pol
lut
ion
fro
m
agr
icu
ltu
ral
pes
tic
ide
s e
xte
nds
bey
ond
the
man
age
men
t o
f p
est
s t
o t
he
agr
oec
osy
ste
m o
f
the
far
m,
the
bas
in
eco
sys
tem
(in
the
cas
e o
f t
he
Gre
at
Lak
es
reg
ion
) a
nd
glo
bal
ly
to
the
biosphere.
1.2
RE
ﬂl
NS
QE
QE
RL
YI
NQ
Am
PT
IQ
N
OF
IP
M
Go
od
lan
d
use
str
ate
gie
s
cre
ate
env
iro
nme
nta
l
int
egr
ity
and
dir
ect
ly
aff
ect
agr
icu
ltu
re'
s
eco
nom
ic
via
bil
ity
.
Far
min
g
pra
cti
ces
tha
t
und
erm
ine
the
str
uct
ure
and
fert
ilit
y of
the
soil
not
onl
y p
oll
ute
wat
er
cou
rse
s,
but
als
o r
edu
ce
yie
lds
and
mak
e c
rop
s
mo
re
sus
cep
tib
le
to
pes
t i
nfe
sta
tio
n.
A
not
abl
e e
xam
ple
is
the
pre
val
enc
e o
f c
orn
roo
t
wo
rm
in
fie
lds
of
con
tin
uou
s c
orn
whi
ch
can
be
lar
gel
y a
voi
ded
thr
oug
h
the
pra
cti
ce
of
crop rotation (ICI Americas Inc. 1988).
 The
1987
SAB
report
recognizes
the
complimentary
objectives
of
ecology
and
economics
in stating
that
"failure
to incorporate sustainability of
ecosystems
into
economic decision making
is manifested in depletion of both ecological resources and
rising economic costs" (SAB 1987).
This phenomenon is especially applicable to agriculture
where conventional reliance on pesticides has lead to increasing rates of pest resistance
(Hammock and Soderlund, 1986; Turnbull, Tolman and Harris, 1988; Harris et al. 1982;
Carrol et a1. 1983) and environmental contamination (Castrilli and Vigod, 1987). Both of
these
conditions
will
continue
to
restrict
the farmer's
chemical
options
for pest
management.
As pest populations acquire
geneticimmunity to pesticides, one option is to
increase doses in an attempt to effectively suppress activity. Unfortunately, this strategy
speeds up the establishment of resistance in populations. Other methods to cope with pest
resistance include mixing or alternating different chemicals to slow its onset (Le Baron
et al. 1986).
As public attention focusses on the environmental
toxicity and health
implications of pesticides, pressure to ban or to restrict products limits the availability of
chemicals for use by farmers.
As research and development of new pesticides become
more costly, fewer new products and only those associated with major crops and pests
have become available to farmers.
IPM,
conversely, provides farmers with new
pest
management
strategies that lower economic costs by reducing pesticide inputs.
The
effective monitoring of pest incidence provides information to assess when economic
injury occurs and when spraying is recommended.
Knowledge and information thus are
substituted for chemicals (Bottrel
1979).
Nonchemical
options
further reduce
pesticide
use
and
have
the
potential
to
switch
pest
management
technology
away
from
predominantly chemical dependence.
The concept of designing integrated systems to manage agricultural pests is not new.
IPM has been viewed a rational approach to providing long—term solutions to pest problems
for over 30 years.
Stern et al. (1959) laid the foundations for IPM by introducing the
concept of integrated control (a combination of biological, chemical and cultural means)
as well as the economic aspects of injury and thresholds.
In her book,
Silent Spring,
Rachel Carson spoke of the research potential for biological controls; however, her vision
has only begun to be realized.
Developments in agricultural science are starting to place
greater emphasis on the interrelated aspects of agricultural systems.
As a result, current
initiatives and developments
in entomology,
agronomy
and
ecology
have
renewed
the
attention accorded IPM.
1.3 IPM PROGRAM DEVELOPMENT
The many definitions of IPM as a pest management strategy differ in terms of their
levels of sophistication and reflect prevalent attitudes, obsolete spraying technology and a
failure of
leadership
at
all levels.
Certainly,
the
capacity
for a
program
to
attain
its
objectives
is dependent
on the resources
at hand,
whether
human,
financial,
temporal
or
level of interest.
However, the
interpretation of IPM
at the
outset
determines
the limits
and opportunities for implementation.
'
In
many
respects
IPM
can
be
viewed
as
an
advancement
to
conventional
strategies.
Typically,
in conventional
programs,
weeds,
insects,
mites,
nematodes,
fungi
and
rodents
are
not
tolerated,
and
scheduled
pest control
tactics,
predominantly
chemical
pesticides,
are
employed
to
eliminate
the
risk
of
crop
damage.
Pesticides
are
overused
to
provide
assurance
of
pest
eradication
(Roberts
1987).
Consequently,
environmental
risks are
not
minimized
and
pest
control
costs
to
farmers
are
higher
than
in
systems
that
are
less
dependent
on chemical
control.
'
IPM
is
a
refinement
that
attempts
to
reduce
pesticide
use
while
still
managing
pests.
Basin
jurisdictions
have
initiated
a
first
step
toward
IPM
by
encouraging
less
pesticide
waste
by
providing
proper
disposal
of
pesticides
and
empty
containers,
and
sponsoring
pesticide training
programs
that
instruct in sprayer
calibration,
application
techniques
and
 proper disposal. Although an important step, these initiatives by themselves do not
constitute an integrated approach.
Pest management begins once an understanding of the ecology of agriculture
emerges. If particular pests are not present, not only is money wasted by spraying, but a
dynamic ecosystem is disrupted as predators disappear and formerly innocuous secondary
pests erupt to damaging population levels. Knowledge of the costs associated with
spraying and a commitment to a healthy agroecosystem provide incentives to scout for
pests and to use pesticides only as a responsive measure.
A further improvement on scouting is the development of economic thresholds for
different pests and crops. Pesticides are applied only if pest numbers surpass thresholds
based on economic injury levels and thus pest elimination becomes pest population
management (Dover 1985). As knowledge of the local ecology increases, protection of
beneficial species can be further incorporated into pest management strategies.
Pesticide choices may be based on their toxic specificity, especially as it relates to
effects on beneficial species, notably insect and mite predators. Beneficial species are
important as a natural control of pests, so an effective short—term solution to a pest
problem may prove to be unwise over the long term if it disrupts beneficial populations
(Bottrel 1979). Broad spectrum chemicals are harmful in this regard. Therefore, in more
advanced forms of IPM their use should be discontinued or rarely employed due to the high
value of beneficial species that may be harmed by such use.
Another feature of more highly developed IPM systems is the inclusion of nonchemical
options in the form of biological, cultural and varietal controls to reduce dependence on
chemicals. As an IPM program becomes more sophisticated, its pest management
strategies become increasingly integrated with other farm practices to the point where
pest control no longer focusses strictly on the pest, but is part of an increasingly
comprehensive knowledge—based approach that views farm organization and management
in the constructs of an agroecosystem. Knowledge of regional and local ecology is
imperative for successfully implementing nonchemical options, and local research to
support such efforts is vital.
 
 
 2.0 SCIENCE ADVISORY BOARD STUDY OF IPM
Previous to the SAB survey of Great Lakes basin IPM programs, Mr. Wayne Roberts
(1987) of the Plant Industry Branch of the Ontario Ministry of Agriculture and Food
(OMAF), and later Dr. Richard Frank (1988), Science Advisory Board member and Director
of the Agricultural Laboratory Services Branch of OMAF, completed independent studies
reviewing IPM in the Great Lakes basin. Mr. Roberts provided a description of various
fruit and vegetable IPM programs throughout the basin, focussing on IPM delivery systems,
the crops involved, pesticides used, major pests and future plans. A more specific account
of implementation in Ontario was also provided that discussed aspects of field delivery,
the potential for program expansion to new commodities, pest resistance and obstacles
impeding adoption.
Dr. Frank summarized an international study by Wearing (1988), a New Zealand
researcher, who had focussed on factors affecting the adoption of IPM in Europe, North
America, Australia and New Zealand. Dr. Frank also outlined the state of IPM programs
throughout the Great Lakes basin, concentrating on each jurisdiction's goals and
objectives, situation, accomplishments and future plans.
In May 1989 the SAB continued this past work by conducting a survey of Great Lakes
jurisdictions to review and evaluate the development and potential of their IPM programs.
A section on Integrated Pest Management in the Great Lakes Basin Ecosystem was also
included in the 1989 SAB Biennial Report under Emerging Issues (Appendix A).
 
 
 3.0 METHODOLOGY
3.] IPM COORDINATOR SURVEY (APPENDIX B)
The survey population consisted of state and provincial IPM coordinators of
jurisdictions within the Great Lakes basin (Appendix C). The coordinators were identified
by referencing Mr. Roberts' and Dr. Frank's studies and the United States Department of
Agriculture Directory of State Extension Integrated Pest Management PrOgram
Coordinators. Quebec does not conduct a provincially organized IPM program, therefore
surveys were mailed to six directors and codirectors of regional IPM programs. After
pertinent literature on IPM was reviewed, various professionals associated with IPM were
contacted to identify significant issues and to provide a general framework for the
survey. Included in the professional network were several IPM coordinators, Ontario IPM
regional agents, agricultural scientists and certain producers familiar with IPM. An initial
draft of the survey was reviewed by Mr. Peter Boyer, Dr. Richard Frank and Mr. Peter
Seidl. Their recommendations were incorporated into a second draft which received a
crit
ique
from
Drs.
Larr
y Ol
sen
and
Jim
Nuge
nt o
f th
e Mi
chig
an I
PM p
rogr
am.
The
final
draf
t wa
s tr
ansl
ated
into
Fren
ch,
with
assi
stan
ce f
rom
Mr.
Mich
el S
livit
zky,
for Q
uebe
cois
resp
onde
nts.
Outs
ide
of Q
uebe
c all
IPM
coor
dina
tors
furn
ishe
d re
spon
ses.
Queb
ec's
majo
r
agri
cult
ural
regi
ons
were
repr
esen
ted
by P
ierr
e Sa
urio
l in
St.
Remi
s, a
nd b
y Gu
y Bo
ivin
and
Luc
Bro
deu
r in
sout
h Mo
ntr
eal
. W
her
e re
spon
ses
to s
urve
y qu
esti
ons
wer
e in
suff
icie
nt,
res
pon
den
ts
rec
eiv
ed
fol
lowu
p t
ele
pho
ne
call
s t
o p
rovi
de
clar
ific
atio
n o
r m
issi
ng
info
rmat
ion.
Sur
vey
resp
onse
s w
ere
the
n s
umm
ari
zed
to
faci
lita
te
the
writ
ing
of
this
report.
3.2 PRODUCER QQLSTIQNNAIRE (APPENDIX D)
A l
ist
of p
rodu
cers
prac
tici
ng I
PM
was
esta
blis
hed
foll
owin
g d
iscu
ssio
ns
with
coor
dina
tors
of
the
New
Yor
k, M
ich
iga
n an
d On
tar
io I
PM
pro
gra
ms.
The
se p
rod
uce
rs w
ere
chos
en t
o pr
ovid
e a
vari
ety
of o
pini
ons
base
d on
regi
onal
and
comm
odit
y di
ffer
ence
s
(App
endi
x E)
. N
ot
all
ques
tion
nair
es w
ere
retu
rned
by m
ail;
a n
umbe
r of
prod
ucer
s
resp
onde
d by
phon
e.
This
port
ion
of t
he I
PM
stud
y w
as
not
desi
gned
to r
esea
rch
a
scien
tific
ally
dete
rmin
ed s
ampl
e, b
ut r
athe
r to
prov
ide
a fa
rmer
's p
ersp
ecti
ve t
o ad
d to
that provided by the IPM coordinators.
  
 
4.0 RESULTS AND DISCUSSION
4.1 SURVEY OF IPM COORDINATORS
4.1.1 Qefiniﬁgn
4.1.1.1 Coordinators
Many agricultural commodities are produced in basin jurisdictions. Consequently,
there are different priorities when setting objectives for IPM programs. Feasibility and
acceptability govern what can be achieved, and thus the challenges of pest management
are perceived differently and the policy initiatives associated with each jurisdiction range
widely.
In defining IPM or in outlining the objectives for their programs, jurisdictions
gener
ally
refer
to an
effic
ient
pest
mana
geme
nt s
ystem
that
minim
izes
envir
onmen
tal
impa
ct w
hile
opti
mizi
ng p
rodu
cer
profi
ts.
A co
nsid
erat
ion
of e
cono
mic
thre
shol
ds w
as
com
mon
to a
ll r
espo
nden
ts.
In t
his
initi
al s
ecti
on o
f th
e su
rvey
, t
he a
vaila
bilit
y or
deve
lopm
ent
of a
vari
ety
of di
ffer
ent
type
s of
pest
cont
rol
were
desc
ribe
d by
all b
ut O
hio,
Illin
ois
and
Indi
ana.
IPM
coor
dina
tors
in Mi
chig
an,
Minn
esot
a, O
ntar
io,
Queb
ec a
nd N
ew
York
spec
ifie
d no
nche
mica
l op
tion
s, s
uch
as b
iolo
gica
l an
d cu
ltur
al m
etho
ds,
and
Guy
Boiv
in i
n Qu
ebec
was
the
only
IPM
coor
dina
tor
whos
e pr
ogra
m ha
d th
e st
ated
obje
ctiv
e to
even
tual
ly
rep
lac
e p
esti
cide
s b
y t
hese
oth
er
mea
ns.
Oth
er
obje
ctiv
es
wor
th
noti
ng
incl
ude:
Ohio
's e
ffor
ts t
o in
volv
e ag
ricu
ltur
al c
hemi
cal
deal
ers
in th
eir
prog
ram
and
to
exp
and
mult
idis
cipl
inar
y r
esea
rch;
New
York
's
atte
ntio
n t
o
far
min
g
sys
tem
s
and
mult
idis
cipl
inar
y re
sear
ch;
Mich
igan
's u
se
of se
lect
ive
pest
icid
es;
Minn
esot
a's
desi
re t
o
fost
er d
evel
opme
nt o
f th
e cr
op c
onsu
ltin
g in
dust
ry;
and
Onta
rio,
Illin
ois a
nd M
inne
sota
's
desi
gns
to p
rovi
de I
PM
info
rmat
ion
and
trai
ning
to f
arme
rs.
Pest
resi
stan
ce,
sele
ctiv
e
pest
icid
es,
the
cro
p co
nsul
ting
indu
stry
and
inf
orm
ati
on d
eliv
ery
to f
arm
ers
wer
e f
oun
d to
be of interest in most jurisdictions' IPM programs.
Mic
hig
an'
s I
PM
pro
gra
m m
ay
hav
e p
rog
res
sed
muc
h fu
rthe
r ha
d th
e 19
85 S
tra
teg
y fo
r
Imp
rov
ed
Pest
icid
e M
ana
gem
ent
in M
ich
iga
n be
en e
ndo
rse
d b
y t
he s
tate
gov
ern
men
t.
In
res
pon
se
to
publ
ic
con
cer
ns
abo
ut
the
rami
fica
tion
s o
f p
esti
cide
use
on
hum
an
and
env
iro
nme
nta
l h
ealt
h,
the
Gov
ern
or
req
ues
ted
the
Cab
ine
t C
oun
cil
on
Env
iro
nme
nta
l
Pro
tec
tio
n t
o p
rop
ose
a s
trat
egy
for
imp
rov
ing
the
man
age
men
t a
nd
regu
lati
on
of
pest
icid
es w
ithi
n th
e st
ate.
The
Coun
cil'
s Pe
stic
ide
Sub
com
mit
tee
dre
w m
any
conc
lusi
ons
fro
m i
ts s
tudi
es
and
pro
pos
ed
a n
umb
er
of
prog
ress
ive
rec
omm
end
ati
ons
.
Com
mit
tee
mem
ber
s d
eci
ded
that
Mic
hig
an
nee
ded
a s
tate
pest
man
age
men
t p
olic
y,
in w
hic
h I
PM
wou
ld
feat
ure
prom
inen
tly.
The
ir
repo
rt
stre
ssed
the
nee
d fo
r an
"en
vir
onm
ent
all
y a
nd
soc
io—
eco
nom
ica
lly
sou
nd
sys
tem
s a
ppr
oac
h t
o r
edu
ce
pest
dam
age
to
tole
rabl
e l
evel
s
thr
oug
h a
vari
ety
of
tech
niqu
es,
incl
udin
g pr
edat
ors
and
para
site
s, g
enet
ical
ly r
esis
tant
host
s, n
atur
al e
nvi
ron
men
tal
modi
fica
tion
s an
d, w
hen
nec
ess
ary
and
appr
opri
ate,
che
mic
al
pesticides."
The
repo
rt
rec
ogn
ize
d t
hat
fund
ing
for
IPM
rese
arch
, e
xten
sion
and
edu
cat
ion
was
insu
ffic
ient
, a
nd
rec
omm
end
ed
that
fund
ing
to
the
Mic
hig
an
Agri
cult
ural
Exp
eri
men
t
Stat
ion
(AB
S)
and
Coo
per
ati
ve
Ext
ens
ion
Serv
ice
(CE
S)
be
ext
end
ed
to
pro
vide
for
dev
elo
pme
nt
of c
omp
reh
ens
ive
1PM
exte
nsio
n a
nd
res
ear
ch
pro
gra
ms.
The
repo
rt
call
ed
for
ong
oin
g A
ES
res
ear
ch
pro
gra
ms
in
biol
ogic
al
mon
ito
rin
g (
scou
ting
),
env
iro
nme
nta
l
moni
tori
ng,
pest
—sit
e e
cos
yst
em
dyn
ami
cs,
habi
tat
modi
fica
tion
, b
iot
ech
nol
ogy
and
che
mic
al
tec
hno
log
y.
IPM
tra
ini
ng
for
far
mer
s b
y t
he
Mic
hig
an
Sta
te
Uni
ver
sit
y C
ES
was
to
incl
ude
inf
orm
ati
on
on
pest
iden
tifi
cati
on
and
biol
ogy,
IPM
proc
edur
es,
pest
icid
e
app
lic
ati
on
tec
hni
que
s a
nd
saf
ety
, e
nvi
ron
men
tal
and
hum
an
hea
lth
risk
s,
and
pes
tic
ide
dis
pos
al.
Fur
the
r r
eco
mme
nda
tio
ns
adv
ise
d t
hat
a m
ini
mum
of
one
age
nt
tra
ine
d i
n I
PM
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 be po
sted
at ea
ch Mi
chiga
n CES
count
y off
ice;
that
IPM
beco
me a
requi
red c
ompo
nent
of
agric
ultur
e, na
tural
resou
rces
and u
rban
studi
es de
gree
progr
ams;
and t
hat m
easur
es to
ident
ify a
nd re
medy
feder
al, s
tate
and p
rivat
e pr
ogram
s an
d pol
icies
encou
ragin
g th
e
overuse of pesticides be undertaken.
To f
urth
er d
efin
e th
ese
prog
rams
, th
e ju
risdi
ction
s we
re a
sked
if IP
M ex
ists
with
in
conv
enti
onal
pest
—con
trol
prog
rams
or if
it is
inde
pend
ent.
This
defi
niti
on is
impo
rtan
t
sinc
e IP
M pr
ogra
ms d
evel
oped
with
in t
he f
rame
work
of c
onve
ntio
nal
prog
rams
may
be
slow
ed b
y th
e mo
re c
onve
ntio
nal
appr
oach
es.
Conv
erse
ly,
inde
pend
ent
IPM
prog
rams
may
be l
ess a
cces
sibl
e to
grow
ers
and
may
lack
the a
ssur
ance
of w
ell e
stab
lish
ed e
xten
sion
and
rese
arch
that
conv
enti
onal
prog
rams
may
prov
ide.
A s
ignif
icant
meas
ure
of p
rogr
ess
woul
d be
achi
eved
eith
er w
hen
IPM
stra
tegi
es f
orm
the h
eart
of pe
st m
anag
emen
t, h
avin
g
tran
sfor
med
conv
enti
onal
appr
oach
es,
or w
hen
inde
pend
ent
IPM
prog
rams
have
suff
icie
nt
appe
al t
o enl
ist c
onve
ntio
nal
pest
cont
rol
adhe
rent
s to
ascr
ibe
to I
PM p
hilo
soph
ies.
Most
juris
dicti
ons'
IPM
prog
rams
have
take
n th
e fo
rmer
appr
oach
and
are
work
ing
with
in
exis
ting
pest
cont
rol e
ffor
ts in
gove
rnme
nt a
genc
ies.
Mich
igan
and
Queb
ec's
prog
rams
are
set apart.
4.1.
1.2
Per
cep
tio
ns o
f En
vir
onm
ent
al a
nd A
gric
ultu
ral
Age
nci
es
In N
ew
York
, th
e IP
M pr
ogra
m is
coor
dina
ted
by p
erso
nnel
at C
orne
ll U
nive
rsit
y
wher
e th
e on
ly f
orm
of p
est
mana
geme
nt i
s IP
M.
Furt
her,
it is
the
stat
e ag
ricu
ltur
al
poli
cy to
supp
ort
IPM.
Mich
igan
's D
epar
tmen
t of
Agri
cult
ure
is st
rong
ly su
ppor
tive
of I
PM
and
its
prog
ram
has
succ
eede
d in
gain
ing
acce
ptan
ce o
f pa
rtic
ular
IPM
prac
tice
s in
conv
enti
onal
pest
mana
geme
nt s
yste
ms.
Simil
arly,
that
state
's D
epar
tmen
t of
Natu
ral
Reso
urce
s ha
s ad
voca
ted
a re
duct
ion
in p
esti
cide
use.
Queb
ec,
on t
he o
ther
hand
, ha
s te
n
regio
nal I
PM pr
ogram
s tha
t hav
e rel
ied li
ttle o
n gov
ernme
nt su
pport
and l
ook m
ore
towar
d
produ
cers
as so
urces
of fu
nding
for t
he im
pleme
ntati
on of
IPM
measu
res.
The p
rovin
cial
minis
tries
of A
gricu
lture
(MAP
AQ)
and
Envir
onmen
t su
pport
the
motiv
e of
IPM
practitioners in bringing a more ecological focus to agriculture and reducing pesticides.
MAPAQ is trying to coordinate the efforts of these district programs under its auspices.
In Ontario, IPM has developed into an important component of traditional programs,
significantly altering the old philosophy. Increased public concern over environmental
contamination has prompted the Ontario Ministry of Agriculture and Food (OMAF) to
increase its emphasis on environmental management, especially in maintaining soil and
water resources. The concept of sustainable agriculture is gaining prominence and
increased pest resistance and greater importance placed on training of pesticide
applicators, combined with public environmental concern, have resulted in a perfect
climate for the development and implementation of IPM principles.
Minnesota's IPM program is an outgrowth of traditional programs that depend on
existing extension services to deliver IPM information. As in Ontario, the effect of public
concern over the environment, along with health and food quality issues, are bringing IPM
and the Minnesota Department of Agriculture closer together to improve pest
management strategies. Minnesota has adopted a strong environmental position, stressing
a reduction in nonpoint sources of pollution to encompass the issues of pesticide use
because of its impact on non-target organisms and risk to water andfood quality. IPM is
recognized for its role in ensuring minimal pesticide impact.
The Ohio IPM program attempts to deliver IPM education via traditional Cooperative
Extension programs cooperating with state agencies when multiagency interest is
expressed on a given issue or commodity. At the county level, Extension personnel often 7
work closely with state Soil, Water and Conservation District personnel on field crop IPM
programs. The State University's IPM Program and the Ohio Department of Agriculture
jointly support and implement IPM and pest survey activities serving Ohio nurseries.
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Wisconsin IPM coordinators, although lacking funds, perceive that their program is
makin
g an
impac
t, n
oting
that
the
state
Depar
tment
s of
Agric
ultur
e an
d Na
tural
Reso
urce
s ha
ve
simi
lar
obje
ctiv
es t
o th
ose
of t
he I
PM
orga
nize
rs.
In I
ndia
na,
basi
c
prog
ram
obje
ctiv
es f
or m
ore
effe
ctiv
e pe
st m
anag
emen
t, f
ewer
envi
ronm
enta
l pr
oble
ms
and
the
use
of e
cono
mic
thre
shol
ds a
lso
corr
elat
e wi
th t
hose
of t
he e
nvir
onme
nt
and
agri
cult
ure
dep
art
men
ts.
Illi
nois
repo
rts
that
thei
r p
rog
ram
doe
s h
ave
link
ages
wit
h
various state regulatory agencies.
Acc
ept
anc
e o
f I
PM
obje
ctiv
es
by
stat
e a
gric
ultu
ral
and
env
iro
nme
nta
l a
gen
cie
s i
s
esse
ntia
l to
wid
esp
rea
d ad
opt
ion
and
ong
oin
g de
vel
opm
ent
of a
dva
nce
d pe
st m
ana
gem
ent
.
4.1.1.3 Justification for IPM Programs
The
imp
etu
s f
or
init
iati
ng
IPM
pro
gra
ms
and
mai
nta
ini
ng
thei
r d
eve
lop
men
t w
as
vari
ed.
Of
pri
me
imp
ort
anc
e ha
s be
en
the
poli
tica
l in
itia
tive
s th
at h
ave
pro
vid
ed f
undi
ng.
Als
o,
pes
t r
esi
sta
nce
has
bee
n a
sig
nif
ica
nt
mot
iva
tio
n t
o m
odi
fy
con
ven
tio
nal
str
ate
gie
s.
The
dest
ruct
ion
of
bene
fici
al
spec
ies
was
orig
inal
ly v
iew
ed
as
an
imp
ort
ant
rea
son
to
ins
tit
ute
IPM
and
it
is
stil
l a
key
fac
tor
, b
ut
far
m e
con
omi
cs,
pol
lut
ion
and
con
sum
er
pre
ssu
re
hav
e c
ome
to
the
for
efr
ont
as
bas
es
for
sus
tai
nin
g I
PM.
Fin
anc
ial
con
dit
ion
s i
n
agr
icu
ltu
ral
com
mun
iti
es
hav
e p
res
sur
ed
far
mer
s t
o i
mpl
eme
nt
cos
t—c
utt
ing
mea
sur
es
to
inc
rea
se
pro
fit
abi
lit
y,
and
as p
est
ici
de
cos
ts
hav
e i
ncr
eas
ed,
so h
as
the
mot
iva
tio
n t
o l
imi
t
the
ir
use
.
As
the
pub
lic
bec
ome
s i
ncr
eas
ing
ly
con
cer
ned
abo
ut
pol
lut
ion
and
foo
d q
ual
ity
,
IP
M a
rou
ses
mo
re
pol
iti
cal
att
ent
ion
as
a v
iab
le
wa
y t
o r
edu
ce
pes
tic
ide
use
.
4.1.2 mm
4.1.2.1 Financial
In
the
Uni
ted
Sta
tes
,
all
IP
M
pro
gra
ms
rec
eiv
e
fed
era
l
fun
ds
thr
oug
h
the
Uni
ted
Sta
tes
De
pa
rt
me
nt
of
Agr
icu
ltu
re
(US
DA)
,
but
onl
y
Min
nes
ota
and
Ne
w
Yor
k
hav
e
suc
ces
sfu
lly
gen
era
ted
sup
ple
men
tal
fun
din
g.
IP
M p
ers
onn
el
in
Min
nes
ota
are
hop
efu
l t
hat
two
yea
rs
of
ass
ist
anc
e
thr
oug
h t
he
Com
pre
hen
siv
e
Wa
te
r
Qua
lit
y P
rot
ect
ion
Act
wil
l
be
co
me
a p
er
ma
ne
nt
so
urc
e o
f f
und
ing
.
Mi
nn
es
ot
a a
lso
der
ive
s 2
%
of
its
bu
dg
et
fr
om
use
r
fee
s.
In
Ne
w Y
ork
, t
he
IP
M p
rog
ram
has
rec
eiv
ed
sta
te
fun
din
g s
inc
e 1
986
and
sup
por
t h
as
be
en
inc
rea
sin
g.
Cor
nel
l
Uni
ver
sit
y
als
o h
as
he
lp
ed
to
fin
anc
e
the
pr
og
ra
m
sin
ce
its
inc
ept
ion
.
Mi
ch
ig
an
ma
y
be
the
ne
xt
jur
isd
ict
ion
to
acq
uir
e
sta
te
ass
ist
anc
e.
A
pro
pos
al
has
bee
n s
ubm
itt
ed
to
the
sta
te
leg
isl
atu
re
out
lin
ing
bud
get
ary
req
uir
eme
nts
for
$2
mil
lio
n
ent
ire
ly
for
IP
M,
to
be
sh
ar
ed
equ
all
y b
et
we
en
re
se
ar
ch
an
d e
xte
nsi
on.
Wi
sc
on
si
n
is
no
w
in
the
pr
oc
es
s
of
dra
fti
ng
a
fun
di
ng
ini
tia
tiv
e
for
IP
M
re
se
ar
ch
(Ap
pen
dix
F).
A
bil
l i
s b
ein
g d
raf
ted
for
the
leg
isl
atu
re
at
the
req
ues
t
of
the
Wis
con
sin
Po
ta
to
an
d
Ve
ge
ta
bl
e
Gr
ow
er
s
Ass
oci
ati
ons
.
If
ful
ly
fun
ded
,
ap
pr
ox
im
at
el
y $
4.8
mil
lio
n
wo
ul
d b
e d
ire
cte
d t
o I
PM
re
se
ar
ch
dur
ing
the
ne
xt
fiv
e y
ear
s.
If
ap
pr
ove
d,
thi
s w
ill
be
the
fir
st
fun
din
g
ea
rm
ar
ke
d
for
IP
M
re
se
ar
ch
in
Wis
con
sin
;
if
suc
ces
sfu
l a
t t
he
en
d o
f f
ive
ye
ar
s,
th
e
st
at
e w
ill
co
nt
in
ue
th
e i
nv
es
tm
en
t.
Fe
de
ra
l a
nd
pro
vin
cia
l
fun
ds
are
pr
ov
id
ed
for
re
se
ar
ch
in
On
ta
ri
o
an
d
Qu
eb
ec
,
but
bu
dg
et
s
for
im
pl
em
en
ta
ti
on
an
d d
eli
ver
y i
n O
nt
ar
io
are
de
ri
ved
fr
om
pro
vin
cia
l s
our
ces
,
wh
er
ea
s p
ro
du
ce
rs
pr
ovi
de
the
ma
jo
ri
ty
of
fun
din
g i
n Q
ue
be
c.
A
br
ea
kd
ow
n
of
fin
anc
ial
an
d
pe
rs
on
ne
l r
es
ou
rc
es
is
pr
ov
id
ed
in
Ta
bl
e
1.
Ne
w
Yo
rk
an
d
Pe
nn
syl
va
ni
a
re
sp
on
de
nt
s
we
re
una
bl
e
to
pr
ovi
de
pr
og
ra
m
sup
por
t
inf
orm
ati
on,
cit
ing
tha
t r
eso
urc
es
to
sup
por
t
IP
M
we
re
de
ri
ved
fr
om
too
ma
ny
are
as
an
d
th
er
e w
as
no
rea
lis
tic
wa
y
to
es
ti
ma
te
re
so
ur
ce
tot
als
.
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TABLE 1. FINANCIAL AND HUMAN RESOURCES FOR GREAT LAKES
INTEGRATED PEST MANAGEMENT PROGRAMS
 
(K=1,000)
JURISDICTIONS
IN IL MI MN ON WI OH QC
RESOURCES 1* 2*
Person/ 5.6 6.5 2.45 6.3 18 5 3.4 1 F/T, 6
Years 15 P/T
Annual ($)
Budget 178K 232K 167K 387K 590K 138K 200K 200K 180K
*IPM programs on regional basis: 1 = Luc Brodeur and Guy Boivin representing south
Montreal; 2 = Pierre Sauriol representing St. Remis.
All jurisdictions except New York had reservations about the level of political support
for IPM. Public pressure to move politically on environmental and health issues is building
support, but it has yet to translate into dollars. In most states, real funding hasdecreased
with inflation; often budgets are sufficient only to maintain existing projects in select
commodities. Regardless of this restriction, politicians want continual program
development. Current funding, though, is generally insufficient to permit expansion into
new commodities or to implement new nonchemical technologies.
4.1.2.2 Research
Research communities in all regions are generally supportive of IPM, but financial
constraints have limited their involvement. While IPM may have lost much of its profile
as a major agricultural issue, in terms of research, there are possibilities to increase
emphasis on biological and cultural controls, as well as decrease use of chemicals through
initiatives in the sustainable agriculture movement. Biotechnology is also an important
scientific area where opportunities for 1PM development exist.
Priorities in research vary throughout the basin, but overall economic thresholds have
received the most attention (Table 2). Michigan is the only jurisdiction that does not have
at least moderate funding for this aspect of IPM. Although Considered a critical area of
IPM, Michigan has been unable to obtain funds for this area of study.
Varietal resistance, crop rotation and genetic engineering are research areas
generally associated with nonchemical approaches to pest management, and while they all
attract medium levels of attention throughout the basin, all the jurisdictions claim that
efforts to develop and promote options for pesticides are insufficient. Biological products
have received even less attention basinwide, but Luc Brodeur's program in Quebec and
New York's program appear to be giving this topic significant study.
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 TABLE 2. LEVEL OF RESEARCH FUNDING ALLOTTED FOR RESEARCH AREAS
(1—5, Highest — Lowest)
JURISDICTIONS
AVG. TOTAL PA IN IL MI MN ON QC WI NY OH1
RESEARCH
A
2
B
3
C
4
Economic
thre
shol
ds
2.3
25
2
l
3
5
2
2
3
2
l
3
l
Varietal
resi
stan
ce
2.6
29
2
2
2
3
1
2
2
5
4
2
4
Environmental
monitoring
+ f
ore
cas
t
2.7
30
4
2
4
4
3
3
2
2
2
3
1
Genetic
eng
ine
eri
ng
2.9
32
2
3
3
2
3
2
3
2
S
2
5
Biological
pro
duc
ts
3.1
34
5
4
4
2
3
4
l
3
4
3
1
Crop
rot
ati
on
3.1
34
5
2
3
2
3
3
3
2
4
4
3
Predator—pest
rel
ati
ons
'
3.2
35
5
3
5
3
3
3
2
4
3
3
1
Implement
dev
elo
pme
nt
3.5
38
3
4
3
2
5
3
2
3
5
4
4
Micro—
env
iro
nme
nts
3.6
40
5
2
5
5
4
3
3
4
4
2
3
Organic
agr
icu
ltu
re
3.9
43
3
4
5
4
3
5
3
2
4
5
5
Mul
chi
ng
4.4
48
4
S
5
5
4
4
4
4
5
5
3
Companion
pla
nti
ng
4.5
49
3
5
5
4
4
5
5
4
5
5
4
Int
erc
rop
pin
g
4.7
52
4
S
S
5
5
4
5
S
5
5
4
Pe
st
sa
mp
li
ng
1
Pesticide
ef
fi
ca
cy
1
2
Expert systems 2
1Ratings not provided.
2A
=
Lu
c
Br
od
eu
r;
3B
=
Gu
y
Bo
iv
in
;
4C
=
Pi
er
re
Sa
ur
io
l.
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An Ontario peach grower lays straw mulch to inhibit weed growth. Living
mulches or cover crops are also used for pest control. Often they are legume
crops which fix nitrogen and conserve soil in addition to controlling weed
establishment and growth. Credit: Peter C. Boyer
Overall, environmental monitoring and forecasting received a fair rating, while New
York again accorded it important status. Similarly, agricultural meteorologists at the
University of Guelph, Ontario have focussed attention on environmental monitoring and
forecasting. This practice refers to the use of environmental and predominantly
climatological information to predict pest incidence. Quebec and Indiana also indicated an
interest in such information. Illinois and Ohio noted that they had not found
climatological information to be particularly useful in predicting pest outbreaks.
In Canada, research is viewed as the key to development and implementation of IPM
programs and two key players, Agriculture Canada and the Ontario Ministry of the
Environment (through the Ontario Pesticides Advisory Committee), work cooperatively to
complete such research. For example, Agriculture Canada maintains an internationally
recognized interdisciplinary research team at its London Research Centre, which
concentrates its research effort on integrated pest management and environmental fate of
pesticides. In addition, laboratories at Harrow and Vineland also devote much of their
effort to IPM. OPAC has funded IPM and environmental fate research for 16 years,
primarily at the University of Guelph.
l6
 Research areas generating the least interest include micro—environments, organic
agriculture, mulching, companion planting and intercropping; all focus heavily on the
ecological interactions of agriculture. Although they have traditionally received little
attention in North America, significant research is ongoing in developing countries
(intercropping, micro—environments, companion planting) (Harrison 1987) and in Europe
(organic agriculture) (Vogtman 1988). Because these strategies do not focus on pesticides
as the principal tool in pest management, significant nonchemical technologies may arise
from their study. For example, there is potential for substantial herbicide reductions in
intercropping systems employing cover crops and allelopathic plants (Samson 1988; Altieri
1987).
The use of economic thresholds is a standard feature of most basin IPM
programs. Here, a pheremone lure is checked for spotted tentiform leafminer
(Phyllonorcyter blancardella). Only when population oomts exceed economic
thresholds are pesticides employed. Significant pesticide reductions are
attainable using this IPM technique. Credit: Peter C. Boyer.
It is
impo
rtan
t t
o re
cogn
ize
that
the
prog
ress
mad
e du
ring
the
past
15 y
ears
in
impl
emen
ting
IPM
has
been
due
larg
ely
to t
he d
evel
opme
nt o
f pe
st m
onit
orin
g pr
ogra
ms.
Pest
moni
tori
ng i
s onl
y th
e fir
st st
age
of I
PM —
the
easy
stag
e —
and
most
of t
he o
bvio
us
step
s ha
ve b
een
take
n. P
rogr
ess
thro
ugh
subs
eque
nt s
tage
s wi
ll b
e mu
ch m
ore
chal
leng
ing
and will require intensive, expensive research efforts.
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4.1.2.3 Drawbacks to Pesticide Use
The limited long-term capacity of pesticides to meet pest control requirements has
become increasingly obvious with the onset of pest resistance and increasing legislative
restrictions. Strategies to cope with these problems still largely depend on chemicals as
the main focus for pest control, despite this approach becoming more limited capacity to
provide adequate assurance of crop protection. Jurisdictions have responded more
effectively to these problems by using fewer chemicals, but this approach is not
necessarily a feasible long—term strategy. Some jurisdictions refer to use of crop
rotations, resistant varieties and biological controls, but little seems to be happening in
these areas. There is unanimous agreement throughout the basin that more nonchemical
research is required. Lack of this technology is described by some jurisdictions as IPM's
major weakness.
 
Agroecosystem development is dependent on interdisciplinary research
education and policy formation that coordinates pest management with land and
water management, resource conservation, environmental protection and
socioeconomic development. Courtesy of Soil and Water ConServation
Society.
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 4.1.2.4 Interdisciplinary Research
Eff
ect
ive
pes
t m
an
ag
em
en
t m
ust
tak
e a
cco
unt
of
an
arr
ay
of
int
err
ela
ted
fac
tor
s i
n a
far
min
g s
yst
em
(Bo
ttr
el
197
9).
Con
seq
uen
tly
, r
ese
arc
h d
riv
ing
an
IP
M p
rog
ram
mus
t h
ave
an
int
erd
isc
ipl
ina
ry
foc
us
on
ex
pe
ri
me
nt
at
io
n
an
d d
ev
el
op
me
nt
.
Typ
ica
lly
, p
ro
mo
ti
on
an
d
te
nur
e p
rac
tic
es,
tra
dit
ion
al
fun
din
g c
rit
eri
a a
nd
re
se
ar
ch
er
re
luc
ta
nc
e h
av
e i
mp
ed
ed
thi
s
typ
e o
f r
ese
arc
h.
Suc
h i
s t
he
cas
e
for
IP
M
res
ear
ch
in
the
Gre
at
Lak
es
bas
in
as
wel
l.
Ot
he
r
obs
tac
les
lis
ted
inc
lud
ed
str
ong
sin
gle
dis
cip
lin
e u
niv
ers
ity
de
pa
rt
me
nt
s (
Ne
w
Yor
k),
the
lo
ng
-t
er
m c
om
mi
tm
en
t
req
uir
ed
for
IP
M
re
se
ar
ch
(Mi
nne
sot
a),
an
d
de
te
rm
in
at
io
n
of
pu
bl
ic
at
io
n b
y p
ro
fe
ss
io
na
l s
oc
ie
ti
es
(N
ew
Yo
rk
).
Th
e
re
sp
on
de
nt
s
cit
ed
var
iou
s
ex
am
pl
es
of
int
erd
isc
ipl
ina
ry
re
se
ar
ch
pro
jec
ts
con
tri
but
ing
to
the
ir
IP
M
pr
og
ra
ms
.
Al
th
ou
gh
ma
ny
of
the
se
pro
jec
ts
bri
ng
res
ear
che
rs
to
ge
th
er
fr
om
dif
fer
ent
spe
cia
liz
ati
ons
, f
ew
inc
orp
ora
te
dis
cip
lin
es
to
exp
lor
e w
ha
t e
ffe
ct
pes
t
ma
na
ge
me
nt
has
on
oth
er
co
mp
on
en
ts
of
agr
icu
ltu
ral
sy
st
em
s
an
d
vic
e
ver
sa.
Ex
ce
pt
io
ns
in
cl
ud
ed
til
lag
e i
mp
ac
ts
on
we
ed
po
pu
la
ti
on
s
(W
is
co
ns
in
,
In
di
an
a
an
d
Ill
ino
is)
;
ef
fe
ct
s o
f c
ro
p r
ot
at
io
ns
on
pr
od
uc
ti
on
, p
es
t i
nc
id
en
ce
an
d s
oil
fer
til
ity
(Il
lin
ois
, W
is
co
ns
in
an
d
Gu
y
Bo
iv
in
in
Qu
eb
ec
);
pl
an
t
nut
ri
ti
on
al
st
at
us
in
re
la
ti
on
to
we
ev
il
in
fe
st
at
io
ns
(L
uc
Br
od
eu
r
in
Qu
eb
ec
);
an
d
gr
ou
nd
wa
te
r
ma
na
ge
me
nt
(W
is
co
ns
in
).
Ot
he
r
ex
am
pl
es
te
nd
to
iso
lat
e
pe
st
ma
na
ge
me
nt
as
a
sin
gle
ob
je
ct
iv
e
to
be
at
ta
in
ed
wi
th
ou
t
re
ga
rd
to
po
te
nt
ia
l
va
ri
an
ce
in
ot
he
r
fa
rm
in
g
pr
ac
ti
ce
s.
Mi
nn
es
ot
a'
s
IP
M
re
se
ar
ch
ha
s
fo
cu
ss
ed
on
sp
ec
if
ic
co
mp
on
en
ts
at
th
e e
xp
en
se
of
fa
rm
in
g
sy
st
em
s
st
udy
.
Mi
nn
es
ot
a
is
cu
rr
en
tl
y e
xp
lo
ri
ng
th
e
po
te
nt
ia
l
cr
op
co
ns
ul
ta
nt
s
co
ul
d
ha
ve
in
gr
ai
n
cr
op
pi
ng
sy
st
em
s.
Ag
ri
cu
lt
ur
e
Ca
na
da
ma
in
ta
in
s
an
in
te
rd
is
ci
pl
in
ar
y
re
se
ar
ch
te
am
at
its
Lo
nd
on
,
On
ta
ri
o
Re
se
ar
ch
Ce
nt
re
th
at
co
nc
en
tr
at
es
it
s
re
se
ar
ch
ef
fo
rt
s
on
IP
M
an
d
th
e
en
vi
ro
nm
en
ta
l
fa
te
of
pe
st
ic
id
es
.
4.
1.
2.
5
Co
or
di
na
ti
on
of
Ag
ri
cu
lt
ur
e
Pr
og
ra
ms
An
ex
te
ns
io
n
of
th
e
in
te
rd
is
ci
pl
in
ar
y
co
nc
ep
t
of
re
se
ar
ch
is
al
so
vi
ta
l
at
th
e
in
fo
rm
at
io
n
de
li
ve
ry
st
ag
e.
Th
e
va
ri
ou
s
go
ve
rn
me
nt
de
pa
rt
me
nt
s
an
d
of
fi
ce
s
re
sp
on
si
bl
e
fo
r
pr
ov
id
in
g
ag
ri
cu
lt
ur
al
pr
og
ra
ms
to
fa
rm
er
s
mu
st
be
ha
rm
on
io
us
in
th
ei
r
ef
fo
rt
s,
ca
pa
bl
e
of
co
or
di
na
ti
ng
th
e
ac
ti
vi
ti
es
of
di
st
in
ct
pr
og
ra
ms
,
an
d
jo
in
tl
y
de
ve
lo
pi
ng
an
d
ad
mi
ni
st
er
in
g
co
mp
re
he
ns
iv
e,
mu
lt
i-
is
su
e
pr
og
ra
ms
.
In
li
nk
in
g
IP
M
ef
fo
rt
s
wi
th
ot
he
r
pr
og
ra
ms
,
su
rv
ey
re
sp
on
de
nt
s
ar
e
ge
ne
ra
ll
y
sa
ti
sf
ie
d
wi
th
ex
is
ti
ng
st
ru
ct
ur
es
fo
r
co
mm
un
ic
at
io
n,
su
ch
as
in
fo
rm
al
co
nt
ac
ts
,
co
—r
ep
re
se
nt
at
io
n
on
di
ff
er
en
t
pr
og
ra
m
co
mm
it
te
es
an
d
re
gu
la
rl
y
sc
he
du
le
d
me
et
in
gs
of
pr
og
ra
m
di
re
ct
or
s
to
di
sc
us
s
jo
in
t
pr
og
ra
mm
in
g
ef
fo
rt
s.
On
ta
ri
o,
ho
we
ve
r,
fi
nd
s
th
at
ea
ch
pr
og
ra
m
"o
pe
ra
te
s
in
a
va
cu
um
pr
ov
id
in
g
on
ly
lip
se
rv
ic
e
to
jo
in
t
pr
og
ra
m
co
or
di
na
ti
on
."
Pe
nn
sy
lv
an
ia
al
so
re
po
rt
s
th
at
lit
tle
co
mm
un
ic
at
io
n
ta
ke
s
pl
ac
e,
al
th
ou
gh
th
e s
it
ua
ti
on
is
im
pr
ov
in
g.
4.
1.
2.
6
In
te
rj
m'
is
di
ct
io
na
l C
om
mu
ni
ca
ti
on
In
te
rs
ta
te
co
mm
un
ic
at
io
n
of
IP
M
in
fo
rm
at
io
n
is
co
nd
uc
te
d
th
ro
ug
h
ne
ws
le
tt
er
ex
ch
an
ge
s
(i
nc
lu
di
ng
el
ec
tr
on
ic
ma
il
),
te
le
ph
on
e
co
nt
ac
t,
US
DA
—A
PH
IS
(A
ni
ma
l
an
d
Pl
an
t
He
al
th
In
sp
ec
ti
on
Se
rv
ic
e)
,
re
gi
on
al
pe
st
pr
oj
ec
ts
an
d
th
e
US
DA
—C
SR
S
(C
oo
pe
ra
ti
ve
So
il
Re
se
ar
ch
Se
rv
ic
e)
.
AP
HI
S
is
co
nd
uc
ti
ng
mi
gr
at
in
g
in
se
ct
pr
oj
ec
ts
fo
r
bl
ac
k
cu
tw
or
m,
po
ta
to
le
af
ho
pp
er
an
d
co
rn
ea
rw
or
m.
Th
e
CS
RS
sp
on
so
rs
te
ch
ni
ca
l
co
mm
it
te
es
th
at
ex
ch
an
ge
re
se
ar
ch
re
su
lt
s.
Pe
nn
sy
lv
an
ia
wa
s
di
ss
at
is
fi
ed
wi
th
ef
fo
rt
s
to
da
te
.
To
im
pr
ov
e
co
mm
un
ic
at
io
n
fu
rt
he
r,
Mi
nn
es
ot
a
su
gg
es
ts
an
an
nu
al
re
gi
on
al
IP
M
or
ex
te
ns
io
n
conference is needed.
4.
1.
2.
7
Li
nk
in
g
Ag
ri
cu
lt
ur
e
Se
ct
or
s
Va
ri
ou
s
me
th
od
s
of
li
nk
in
g t
he
re
se
ar
ch
,
ed
uc
at
io
na
l,
ex
te
ns
io
n
an
d
fa
rm
in
g
se
ct
or
s o
f
ag
ri
cu
lt
ur
e
we
re
al
so
li
st
ed
.
Ne
w
Yo
rk
ha
s
wo
rk
in
g
gr
ou
ps
an
d
co
mm
it
te
es
wi
th
re
pr
es
en
ta
ti
on
fr
om
th
e
va
ri
ou
s
se
ct
or
s.
St
at
e
an
d
co
un
ty
le
ve
l
co
mm
it
te
es
wi
th
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 representation by commodity and interest groups in Minnesota provide input into the
direction of research. Commodity groups in Ontario have provided input into research
while maintaining strong communication with extension. Commodity groups in Wisconsin
have funded research, some directed toward IPM. If the Wisconsin program is successful
in its funding requests for IPM research, an external advisory board will be established
with representation from commodity groups, consumers and environmentalists. Quebec
progr
ams
maint
ain
forma
l co
ntact
with
agric
ultur
al in
stitut
ions
and
the
Union
des
Produ
cteur
s Agr
icole
s (UP
A).
Gener
ally,
howev
er,
jurisd
iction
s do
not p
rovid
e fo
rmal
bodi
es w
here
all
sect
ors
can
disc
uss
pert
inen
t is
sues.
Inst
ead,
comm
unic
atio
n to
the
farmi
ng se
ctors
is mai
ntain
ed th
rough
the i
nform
ation
deliv
ery m
echan
isms
discu
ssed
later
(Tabl
e 3).
Penns
ylvan
ia de
scrib
es co
ordin
ation
betwe
en th
ese a
gricu
ltura
l sec
tors
as poo
r,
find
ing t
hat c
ommu
nica
tion
resul
ts on
ly f
rom
initi
ative
s by
indi
vidua
l pr
ogra
m le
ader
s.
Wisc
onsi
n ha
s st
rong
comm
odit
y li
nkag
es w
ith
IPM.
Com
mod
ity
grou
ps p
rovi
de
check
off d
ollar
s for
resea
rch,
some
of wh
ich f
ocuse
s on
IPM.
For e
xampl
e, fu
nding
is
avai
labl
e f
rom
the
Food
Proc
esso
rs
Asso
ciat
ion,
Lime
and
Fert
iliz
er
Asso
ciat
ion,
Cran
berr
y Gr
ower
s, C
arro
t Gr
ower
s, P
otat
o Bo
ard,
and
Mint
Grow
ers.
Wisc
onsi
n rep
orts
that
with
stat
e fu
ndin
g fo
r IP
M re
sear
ch i
t pla
ns t
o fo
rm a
n Ex
tern
al A
dvis
ory
Boar
d of
repr
esen
tati
ves
of c
ommo
dity
grou
ps,
cons
umer
s an
d en
viro
nmen
tali
sts
with
an a
ctiv
e
inte
rest
in fo
ster
ing t
he d
evel
opme
nt o
f ne
w pe
st a
nd c
rop
mana
geme
nt m
etho
dolo
gy.
4.1.3 Implementation
4.1.3.1 IPM Promotion
The
bene
fits
of I
PM
are
wide
spre
ad a
nd a
ffec
t ev
ery
aspe
ct o
f th
e ag
ricu
ltur
al
indust
ry.
More
effec
tive
use o
f pes
ticid
es at
reduc
ed ra
tes i
s in t
he in
teres
t of f
armer
s,
the sc
ientif
ic co
mmuni
ty, e
ducat
ors a
nd po
licy
maker
s, bu
t to
attai
n the
suppo
rt of
these
groups the IPM concept must receive adequate promotion.
Farm
er l
obby
ing
in Q
uebe
c br
ings
IPM
to t
he a
tten
tion
of g
over
nmen
t.
In M
ichi
gan
IPM personnel are communicating directly with the governor's staff and legislative aids to
promote their program proposal. IPM's role in water quality legislation (CWQPA) has
enabled Minnesota's IPM personnel to forge links with the state government. Ontario and
Indiana provide IPM updates, but formal contact does not exist in Ontario and is not
mentioned for Indiana. In Wisconsin, legislators are invited to field days and winter
meetings, and private field tours are conducted. Illinois has depended on the media for
promotion in all agricultural sectors. If funding levels provide some indication of the
adequacy of such promotional efforts, it appears such efforts are not sufficient in most
jurisdictions.
Promotion of the concept in research and education takes the form of seminars,
intercommittee meetings, departmental interaction and conference presentations. IPM
research in interdisciplinary contexts may encounter resistance in Michigan, Minnesota,
Ontario and Quebec; these jurisdictions noted a reluctance on behalf of researchers as a
major impediment to performing interdisciplinary work. Ontario has also found it difficult
to actively involve educators in their IPM program.
4.1.3.2 Information Delivery
Table 3 outlines the emphasis the jurisdictions have placed on different mechanisms
to deliver information to farmers. Extension visits, workshops, newsletters and farm tours
are all popular; all are standard extension tools. Even though recorded telephone messages
(phonelines) are recent developments, they are employed in all jurisdictions. This
development has been used extensively to disseminate information rapidly on pest
incidence and to recommend control strategies based on economic thresholds. Ontario,
Michigan, Illinois, Wisconsin and Indiana stressed use of this method the most.
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 TABLE 3. EMPHASIS ON INFORMATION DELIVERY METHODS
(1—5, Highest — Lowest)
 
JURISDICTIONS
AVG. TOTAL PA IN IL MI MN ON QC WI NY OH
DELIVERY
ME
TH
OD
S
A1
32
C3
Newsletter 1.8 22 1 l 1 1 l 2 3 5 2 2 2 l
Phonelines 2.0 24 S 1 1 1 3 1 2 2 2 1 2 3
Workshops 2. l 25 2 1 1 2 2 4 l l 2 l 4 4
Extension
visits
2.3
28
3
3
1
2
4
l
1
3
2
2
3
3
Far
m to
urs
2.6
23
2
2
2
3
2
3
—n
/a
—
2
5
3
Data
base
s
3.1
37
4
3
4
3
4
2
2
2
4
2
3
4
Electronic
mail
3.5
42
1
2
5
4
4
4
2
5
5
3
5
2
Expert
syst
ems
4.8
57
1
4
5
5
5
5
4
5
5
5
5
4
Software
appl
icat
ions
1
Farm demon—
stra
tion
s
2
1
Scout training
1A = Luc Brodeur
2B = Guy Boivin
3C = Pierre Sauriol
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 Of the newer computer related delivery methods, only data bases have been accorded
much support. As Pennsylvania's apple and maize expert systems have reached the
producer evaluation stage, this delivery method has been rated highly. Besides the
methods listed in Table 3, various forms of mass media (radio, television, newspapers)
were also used to bring IPM information to producers.
4.1.3.3 Education
Ther
e is
gene
ral
agre
emen
t am
ong
IPM
coor
dina
tors
that
insu
ffic
ient
reso
urce
s ar
e
committed to IPM education in academic institutions. In Minnesota applied IPM courses
deal
with
the s
epara
te co
mpone
nts o
f IPM
, but
an in
tegra
ted m
ultid
iscip
linar
y cou
rse i
s
not available. Declining enrollment at the undergraduate and graduate levels of
agric
ultur
al in
stitut
ions
has f
rustr
ated
IPM
adopt
ion,
as th
ere i
s a s
horta
ge in
train
ed
personnel. Although excellent employment opportunities are available to graduates of the
Wisco
nsin
M.Sc.
degre
e pro
gram
in pes
t man
agem
ent,
enrol
lment
is al
so lo
w. A
simil
ar
situa
tion
is app
arent
in On
tario
, whe
re fe
w IPM
-spec
ific
cours
es ar
e ava
ilable
. In
cours
es
that
do in
clude
IPM
as a
pest
contr
ol op
tion,
little
empha
sis
is pl
aced
eithe
r on
the
phil
osop
hy b
ehin
d it
or t
he r
equi
reme
nts
nece
ssar
y fo
r fie
ld a
ppli
cati
on.
Impr
ovem
ents
coul
d be
mad
e by
prov
idin
g co
re c
ours
es i
n IP
M; i
mpro
ving
the
coor
dina
tion
betw
een
hort
icul
ture
, ec
olog
y, c
rop
prot
ecti
on a
nd o
ther
disci
pline
s; a
nd b
y in
stitu
ting
a we
ll
roun
ded
Mast
er's
prog
ram
in p
est
mana
geme
nt
at t
he O
ntar
io
Agri
cult
ure
Coll
ege,
Unive
rsity
of Gu
elph.
Michi
gan a
nd Ne
w Yo
rk re
port
that
more
resou
rces
would
beco
me
avai
labl
e if
more
stud
ents
were
inte
rest
ed i
n IP
M.
Unfo
rtun
atel
y, u
ntil
IPM
is vi
ewed
as
an i
mpor
tant
or v
iabl
e pe
st m
anag
emen
t ap
proa
ch i
n th
e ag
ricu
ltur
al s
ecto
r as
a wh
ole,
inte
rest
coul
d re
main
low.
IPM
requ
ires
a bi
g pr
omot
iona
l pu
sh t
o ga
in s
uppo
rt f
rom
the
various sectors of agriculture.
4.1.3.4 IPM Consultants
IPM farmer consultations throughout the basin are conducted by government agents
and
priva
te co
nsult
ants.
Priva
te co
nsult
ants
are
not
numer
ous
in On
tario
. Ce
rtain
jurisdictions, notably Minnesota and Wisconsin, are making overtures to various sectors of
industry to become more involved. Minnesota has a statewide campaign to promote the
crop consulting industry, and a state crop consultant directory will be issued next year. In
Wisconsin and Michigan processing companies are hiring field staff to consult farmers on
fertilization, planting, harvesting and pest management strategies. More emphasis is put
on final food quality than on the balance of economic costs, however, and thus field staff
have tended to be more cautious than IPM farmers since the direct financial costs of
pesticides are not their prime consideration. Nevertheless, it is an innovative step to
increase industry involvement in IPM. Many of the jurisdictions have only enough
resources to develop IPM for a few commodities at a time. Wisconsin's IPM program has
attempted to deal with this situation by transferring scouting in a particular crop over to
the private sector after an introductory period of three to four years.
4.1.3.5 Pests and Beneﬁcial Species
The prevalence of pest and beneficial species monitoring and the encouragement of
beneficial species differs considerably despite similar responses, but a positive response at
least suggests a willingness to incorporate greater environmental considerations into an
IPM strategy. All jurisdictions acknowledge that pest populations are monitored in their
programs. New York, Wisconsin, Quebec, Michigan, Illinois, Pennsylvania and Indiana
indicate that at least some monitoring of beneficials also occurs.
At the very least, deliberate use ofpesticides to limit disruption of predatory insects
and mites is a measure to encourage beneficial species. Other efforts may include aspects
of habitat manipulation where plant species providing shelter or breeding spots for
beneficials are maintained or planted in hedge rows, in nearby fields, or with a crop. New
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 York, Wisconsin, Quebec, Ontario, Minnesota, Michigan, Pennsylvania and Indiana all have
developed some sort of strategy. However, the advocacy of nonchemical controls and the
selective use of pesticides are specifically mentioned.
4.1.3.6 Climate
Clim
atol
ogic
al i
nfor
mati
on i
s of
ten
used
to p
redi
ct w
hen
pest
inci
denc
e wi
ll e
xcee
d
econo
mic
thres
holds
. A
n im
porta
nt p
art
of IP
M, m
ost
jurisd
iction
s re
lay c
limat
e
infor
matio
n as
relat
ed to
pest
incid
ence
throu
gh in
forma
tion
deliv
ery s
ystem
s lis
ted
earlie
r. T
here
is lim
ited
recor
ding
of cl
imate
infor
matio
n by
indiv
idual
farme
rs to
asses
s
the f
actor
s at
work
in th
eir o
wn m
icro—
envir
onmen
ts.
Ontar
io a
nd W
iscon
sin l
isted
spec
ific
appl
icat
ions
of c
lima
te d
ata
on a
local
level
. Wi
scon
sin
has
soft
ware
avai
labl
e to
pota
to g
rowe
rs t
hat
help
s pr
edic
t di
seas
e de
velo
pmen
t, s
uch
as e
arly
and
late
bligh
t,
pred
icts
emer
genc
e,
prov
ides
irrig
ation
sche
duli
ng a
nd
mana
ges
inse
ct p
robl
ems.
A
weat
her-
time
d di
seas
e pr
ogra
m in
sout
hern
Onta
rio
is ex
peri
enci
ng l
imit
ed u
se b
y to
mato
proc
essi
ng c
ompa
nies
. M
inne
sota
has
impl
emen
ted
two
clim
ate—
base
d di
seas
e pro
gres
sion
mode
ls:
cer
cos
por
a le
af s
pot
on s
ugar
beet
sand
rust
on e
dibl
e dr
y be
ans.
4.1.3.7 Farmers Practicing IPM
To
ach
iev
e g
reat
er
ado
pti
on
of
IPM
prac
tice
s s
ome
juri
sdic
tion
s h
ave
fost
ered
dev
elo
pme
nt
of
the
cro
p c
ons
ult
ing
ind
ust
ry,
but
all
jur
isd
ict
ion
s h
ave
ind
ica
ted
the
y a
re
enc
our
agi
ng
far
mer
s t
o c
ond
uct
the
ir
own
IPM
.
Unf
ort
una
tel
y,
this
app
roa
ch
may
ext
end
onl
y a
s f
ar a
s w
atc
hin
g f
or
pes
ts,
wit
hou
t a
sse
ssi
ng
whe
the
r p
opu
lat
ion
s a
re
hig
h e
nou
gh
to
wor
ry
abo
ut
eco
nom
ic
inju
ry.
Whi
le
som
e f
arm
ers
are
not
usi
ng
eco
nom
ic
thr
esh
old
s o
r
any
mea
ns
of
non
che
mic
al
con
tro
l,
the
y a
re
stil
l c
las
sif
ied
as
IPM
pra
cti
tio
ner
s.
Thi
s
sit
uat
ion
ma
y g
ive
a h
igh
ly
dis
tor
ted
vie
w o
f t
he
suc
ces
s o
f d
iff
ere
nt
IPM
pro
gra
ms.
Ont
ari
o
has
adv
oca
ted
mon
ito
rin
g
and
the
use
of
thr
esh
old
s
by
far
mer
s,
but
has
enc
oun
ter
ed
res
ist
anc
e a
s th
ese
act
ivi
tie
s c
an
be
tim
e c
ons
umi
ng
and
diff
icul
t.
To
enc
our
age
gre
ate
r p
art
ici
pat
ion
, t
he
jur
isd
ict
ion
s h
ave
pro
vid
ed
var
iou
s l
ear
nin
g
opp
ort
uni
tie
s.
Ont
ari
o c
ond
uct
s t
rai
nin
g s
cho
ols
, i
nfo
rma
tio
n d
ays
and
pes
t d
iag
nos
tic
clin
ics.
Gro
wer
mee
tin
gs
and
fie
ld
day
s
giv
e
pro
duc
ers
han
ds—
on
exp
eri
enc
e
in
Pen
nsy
lva
nia
.
Ind
ian
a p
rov
ide
s a
dia
gno
sti
c t
rai
nin
g a
nd
cro
p m
ana
gem
ent
wor
ksh
op.
Tra
ini
ng
pro
gra
ms
of
var
yin
g
dur
ati
on
are
ava
ila
ble
in
Mic
hig
an.
IPM
tra
ini
ng
in
Min
nes
ota
is i
nco
rpo
rat
ed
int
o c
oun
ty
and
reg
ion
al
cro
p p
rod
uct
ion
mee
tin
gs
and
cro
p p
est
man
age
men
t s
hor
t c
our
ses
.
IPM
edu
cat
ion
is
ava
ila
ble
at
som
e Q
ueb
ec
col
leg
es,
and
reg
ion
al
IPM
pro
gra
ms
pro
vid
e
a
num
ber
of
tra
ini
ng
ses
sio
ns
thr
oug
hou
t
the
yea
r.
Wis
con
sin
and
Mic
hig
an
hav
e s
cou
t s
cho
ols
, m
eet
ing
s a
nd
fie
ld d
ays
tha
t d
eal
wit
h d
eta
ile
d
inf
orm
ati
on,
gro
wer
pro
ble
ms
and
res
ear
ch,
res
pec
tiv
ely
.
Mee
tin
gs
are
wel
l a
tte
nde
d a
nd
res
ult
in s
cou
tin
g a
ppl
ica
tio
n i
n t
he
fiel
d.
Tra
ini
ng
pro
gra
ms
in
Ne
w Y
ork
are
con
duc
ted
bot
h i
n c
las
s a
nd
in
the
fie
ld
and
num
ero
us
aud
io-
vis
ual
mat
eri
als
and
pub
lic
ati
ons
are
ava
ila
ble
.
In
Ohi
o I
PM
is
tau
ght
in
pes
tic
ide
app
lic
ati
on
cou
rse
s,
reg
ion
al
fie
ld
ses
sio
ns
are
per
iod
ica
lly
con
duc
ted
for
fie
ld
sco
ut
tra
ini
ng,
and
cou
nty
Ext
ens
ion
pro
gra
ms
oft
en
hol
d t
wil
igh
t t
our
s t
o
tra
in
gro
wer
s
in
IP
M
sel
f-s
cou
tin
g
tec
hni
que
s.
Ill
ino
is
did
not
spe
cif
y w
hi
ch
pr
og
ra
ms
pr
ovi
de
IP
M t
rai
nin
g f
or
far
mer
s.
4.1.3.8 Related Programs
Ess
ent
ial
to
a
bal
anc
ed
ass
ess
men
t
of
the
ben
efi
ts
and
cos
ts
of
pes
tic
ide
s i
s a
n
acc
ura
te
acc
oun
tin
g
of
the
ir
use
and
dis
pos
al.
Un
de
r
Gre
at
Lak
es
Wa
te
r
Qua
lit
y
Ag
re
em
en
t
Art
icl
e
6(e
)i,
the
Gre
at
Lak
es
bas
in
jur
isd
ict
ion
s
agr
eed
to
mai
nta
in
pes
t
con
tro
l p
rod
uct
inv
ent
ori
es.
All
jur
isd
ict
ion
s c
ond
uct
per
iod
ic
pes
tic
ide
use
sur
vey
s.
In
Wis
con
sin
, t
he
IP
M p
rog
ram
mon
ito
rs
pes
tic
ide
use
on
spe
cif
ic
cro
ps
to
est
abl
ish
bas
eli
ne
use
lev
els
pri
or
to
IP
M a
nd
aft
er
IP
M p
rog
ram
s b
ec
om
e o
per
ati
ona
l.
Ont
ari
o a
lso
mon
ito
rs
pesticide use where IPM is implemented.
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 To protect against pollution from pesticide disposal, Michigan and Minnesota have
started to set up programs to collect unused pesticides and containers. In Illinois only
illegal dumping is of concern to government agencies. Ontario also has few active
monitoring measures for disposal, but encourages good practices such as double rinsing of
containers, safe storage and proper disposal of unused pesticides through the issuance of
technical bulletins to farmers.
Another important consideration for the jurisdictions is the availability of a
mandatory or optional pesticide applicator training program. The training is conducted
throughout the basin, but mandatory licensing is limited to commercial applicators and
users of restricted pesticides. Restricted pesticides may be more toxic than other
pesticides as measured for a single application, but general use pesticides are far more
heavily used and concern must be shown for the quantity of these chemicals that is being
released into the environment by incompetent applicators. Ontario has recognized this
condition as a critical issue on pest management and expects licensing of all applicators to
be mandatory by 1991.
4. 1.3.9 Program Evaluation
To avoid repeating mistakes or adopting inappropriate strategies for development, any
program requires a comprehensive evaluation. Because many IPM programs are required
to work with constrained budgets, evaluations are valuable. However, funds for a thorough
evaluation process usually do not exist. Illinois uses a rather simple assessment of its IPM
program by comparing pesticide use over time and by recording the scouted acreage. Ohio
maint
ains
recor
ds on
all ac
reage
scout
ed di
rectl
y by
Coope
rativ
e Ext
ensio
n fie
ld sc
outin
g
programs and on personnel receiving an IPM newsletter circulated at state and county
levels. Since IPM education efforts, pesticide certification training programs and general
pest management education are often integrated, identification of all growers and dealers
impacted by IPM program efforts is difficult to achieve. Quebec evaluations vary, but
some techniques used are field tours, daily assessments and post season meetings with
producers.
More extensive evaluations are conducted in the other jurisdictions. In Indiana
consultant and farmer surveys, in addition to a fairly extensive impact study on IPM for
corn, have provided insight into program development. Program agents in Ontario base
their evaluations on crop quality, including injury levels and comparisons of profitability in
various pest management systems. In Minnesota an annual IPM practitioner survey is
conducted and each component of the program is evaluated according to program
objectives. Also, an impact study is underway to establish a benchmark for future
evaluations of the program and adoption at the farm level. Wisconsin growers are
surveyed prior to the start of IPM in a particular commodity and again after three years
for pest problems, control measures and the number of sprays. In New York pest pressures
are measured in pilot projects along with weather factors, crop quality and the use of
biocontrol agents and other IPM methods. - >
4.1.4 Athion
4.1.4.1 Obstacles
The final test for basin IPM programs concerns the degree to which they are accepted
by farmers. IPM organizers face many obstacles to adoption, but several are more
common or significant than others (see Table 4). The lack of alternatives to chemicals is
consistently ranked by the jurisdictions as a major impediment to the adoption of IPM. As
dependence on chemical means of pest control has increased this century, traditional
nonchemical strategies have been abandoned and research into biological and cultural
technologies has been neglected. Options to chemicals in basin IPM programs are notably
lacking. Crop rotations and resistant or tolerant cultivars are mentioned by some
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 respondents, but little else appears to be available except possibly in New York, where
biological and cultural control methods are noted; in Michigan where IPM manuals,
newsletters, radio programs and education programs provide information on alternatives to
pesticides; and in Quebec, where information days, personal contact and journal articles
are used to disseminate this information. Quebec plans to develop these endeavours
further.
The incorporation of nonchemical options into IPM systems was viewed with
scepticism by some respondents, especially in relation to the expansive nature of field
cropping. Corn and soybean crops have not experienced the problems of pesticide
resistance and restrictions to the same degree as horticultural crops, nor are there strong
concerns about environmental contamination. Pesticides are viewed as an inexpensive,
effective pest management tool. Consequently, the development of alternative strategies
has been largely forsaken (Fawcett 1987). The University of Minnesota, like other
agricultural institutions, has unfortunately gained a reputation as a promoter of pesticide
use; to lend IPM more credibility, more emphasis is being planned to consider options other
than chemicals, beginning with a publication format change. None of their programs deal
solely with nonchemical approaches, and to increase the stature of these choices new
publications will be developed. Further, Minnesota's respondent suggests that a more
critical evaluation of the positive and negative aspects of pesticides and nonchemical
alternatives is required, with economics as the sole consideration in pest management no
longer being assumed.
Many of the social, economic and environmental costs associated with pesticides are
not the responsibility of the user. As a result, such external costs may be ignored by
producers and an excess of chemical control may be favoured as a simple short—term
solution to pest problems. Most respondents ranked external costs as fairly high.
Other important considerations include cosmetic quality standards, growers' lack of
recognition of IPM's long-term advantages and their consequent resistance to change,
insufficient political support, lack of extension funds, and the external factors associated
with social and environmental costs and risks. All jurisdictions had at least moderate
concern about a lack of thresholds. With regard to the issue of political support, all
jurisdictions viewed it as important with the exception of New York, the only jurisdiction
with permanent state funding, and thus New York respondents considered political support
of minor importance. Ontario and Minnesota have received more funding than other
jurisdictions with Food Systems 2002 and the Comprehensive Water Quality Protection
Act, respectively, but the support in Minnesota is currently slated for only two years.
Both respondents feel IPM merits still more political attention. Again, a lack of extension
funds is usually due to limited political support and New York does not view this limitation
as a major problem for its program. Luc Brodeur and Pierre Sauriol are both more
concerned about political support than the actual extension funding; perhaps they have
limited their programs so as to work effectively within their financial constraints.
Growers' lack of understanding of IPM's long—term advantages was also perceived as a
problem by most. Unless producers are familiar with benefits accrued over time in an
IPM program, it is unlikely that they will wish to change their strategies, invest in scouts
and accept more risk by using economic thresholds instead of calendar techniques to
establish spray times. Wisconsin did not rate lack of recognition highly as they have had
much success in informing growers about IPM's benefits at well attended meetings and
through other extension media. Sauriol also gives this item little importance as an
obstacle to IPM adoption, perhaps because extension efforts in his region have also been
favourably accepted. Cosmetic food quality standards are viewed as major impediments
by mostrespondents. Although Ostlie from Minnesota thought quality standards were too
high, he did not think they were limiting acceptance of Minnesota's IPM program. Perhaps
this situation can be attributed to the type of commodities produced in his state. In
Minnesota food production is concentrated on grain and other field crops (potatoes,
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 sugar beets, soybean) that are not required to pass as stringent quality standards as
horticulture crops.
Of less prominence, but still of concern to respondents, was the lack of selective
chemicals, farmer resistance to change, and resistance from the chemical industry. In
Illinois, Ohio and Indiana food production is largely devoted to field crops, where
herbicides predominate. A lack of selective chemicals was not a concern relative to these
jurisdictions because herbicides represent a significant market opportunity and, therefore,
great effort is expended in their development and distribution by industry through research
and marketing. New York also rates the resistance problem as low, even though its
production is more diverse than just fieldcrops. The question of farmer resistance is
similar to their understanding of the long—term benefits of IPM and has received a similar
response. Resistance by the chemical industry is a significant factor impeding adoption in
some jurisdictions (Illinois, Indiana, New York, and Ohio), but other areas (notably Quebec)
have encountered fewer problems and are working with industry to expand the adoption of
IPM.
4.1.4.2 The Chemical Industry
Jurisdictions other than Quebec have little positive to say about the chemical
industry's association with IPM. Minnesota commends the industry for its support of
research on pesticide performance and use, but also notes that it is not as enthusiastic
about other IPM tenants such as thresholds, tailoring rates and selective pesticides.
Further, they feel the chemical companies expound biased information that competes with
IPM for attention. Illinois claims that company support for IPM is merely a public facade
and their only real objective is to sell pesticide. Similar sentiments exist in Michigan,
where the chemical industry is increasing its influence in research as it becomes more
involved in funding. As a result, researchers are directed away from work developing
nonchemical options. The Ohio Extension and research programs recognize the significant
role of the chemical industry in agriculture, but maintain an effort to develop and
advocate nonchemical options where applicable. Maintaining an influential role in
chemical dealer education is considered a priority in Ohio's IPM Program efforts. In New
York chemical dealers have also been accused of advocating increased rather than
responsible pesticide use. New York also notes that while chemical companies do have
some influence on research, it is less than commonly thought. Indiana acknowledges that
the chemical industry could influence research, but does very little in this regard. In the
field, IPM personnel try to limit the effect dealers might have through training,
newsletters and news releases to the farmers. In Wisconsin, sceptical farmers go to the
University of Wisconsin for unbiased information while others may rely completely on
pesticide dealers. Chemical companies support their dealer network and maintain
dominance in the field by conducting their own research and evaluation of new pesticide
produ
cts.
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4.1.4.3 Farm Size
Concerning the implications of farm size on IPM adoption, Illinois and Pennsylvania
respondents do not know if there is a correlation, while in New York no observable
difference is seen. Michigan also did not see a direct relationship, but noted that large
farms may have difficulty waiting until pests reach threshold levels before initiating
contr
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 Consequently, growers with medium sized farms are the innovators. Quebec's large
farmers have seen an advantage in their size as predictions are more precise as acreage
increases. Also, large farms gain a greater return from investments in private
consultations. In Wisconsin large farms growing more commodities are able to better
accept risks. Ohio reports that adoption is dependent on individual growers. However,
there is a greater tendency for chemical use by larger farms.
4.1.4.4 IPM Acreage by Commodity or Crop Sector
Respondents were also asked to indicate the degree to which IPM has been adopted in
different crop sectors or for the production of specific crops (Table 5). Although these
figures do not necessarily give a reliable or consistent account of the acceptance of IPM
throughout the basin, they do illustrate how definitions of IPM vary between jurisdictions.
For example, the report from Illinois that 100% of its corn, wheat and soybean growers are
conducting IPM can be qualified by their definition, i.e. the "intelligent use of pest control
actions ensuring favourable economic, ecological and sociological consequences." This
definition does not provide an obvious distinction between IPM and conventional pest
control, and implementation cannot be measured through the use ofeconomic thresholds,
application of nonchemical techniques, or scouting activity, or other objective criteria.
Such optimistic assessments do not necessarily indicate a highly advanced IPM program,
but may instead reflect insufficient critical evaluation. By comparison, most other
jurisdictions report adoption at less than 10% for field crops, a value more likely to reflect
actual practices.
Pennsylvania bases its adoption rate for grains, vegetables and potatoes on farm
operations that are involved in the state IPM progams, and are using economic
thresholds. Acres under contract for consulting provide the figures for IPM acreage in
Minnesota, but farmers who conduct their own monitoring are not included. Therefore,
the IPM percentages for grains and potatoes are low estimations. IPM adoption in sugar
beets is so high because practically all producers of this commodity belong to cooperatives
that hire fieldmen to scout the crops. Indiana corn, soybeans, small grains and alfalfa IPM
acreage is determined by those producers' participation in organized IPM programs. The
state coordinator estimates that 90% of the acreage in corn, soybeans and small grains is
farmed using IPM information, although not necessarily coordinated with an IPM program.
Ontario IPM estimates for grains, fruits and vegetables arise from the farm sites that are
visited by government and private scouts. Criteria for Wisconsin's IPM include: acreage
in field corn, carrots, onions, sweet corn and cranberries; dependency on the use of
economic thresholds in concert with field scouting; the presence of consultants; or
estimations of who may be influenced by IPM recommendations. Farms enrolled in pilot
programs, hiring private scouts, or belonging to a cooperative employing IPM personnel
comprise New York's IPM acreage. Michigan estimates its IPM acreage on similar criteria.
4.1.4.5 Long—Term Effectiveness of Existing Programs
The final question of the survey asked the jurisdiction's IPM coordinators to assess
their program's potential to reduce pesticide use while ensuring efficient agricultural
production. Illinois' respondent cites declines in insecticide use without losses in
productivity as an indicator of the Illinois program's potential. Until widespread pest
resistance or an environmental catastrophe threatens crops, though, it is unlikely that
major changes in conventional practices will occur quickly. Despite the long—term risks
involved, little is being done to significantly alter popular pest management strategies.
In Indiana and other corn producing areas, corn rootworm insecticide could be reduced
100% if farmers practiced crop rotations. The use of soil insecticide has decreased from
36% to 19% of corn acreage in Minnesota due primarily to a shift from continuous corn to
com—soybean rotations. Unfortunately, subsidization of corn production in the United
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 TABLE 5. PERCENTAGE OF CROP ACREAGE WHERE IPM IS
CONDUCTED IN GREAT LAKES JURISDICTIONS (PAGE 1 OF 2)
Acreage
(State/Province
Crop/Sector Jurisdiction1 Total) 1PM (°/o)
Grains MN 23,000,000 3.5
ON 8,143,000
PA 2,545,000
Corn IL 10,000,000 100
IN 4,800,000 6
WI 3,500,000 25 i 10
MI 3,000,000 15
Small Grains (wheat, oats, rye) IN 1,4000,00 <1
Wheat IL 1,000,000 100
Field and Forage NY 750,000 4
Forage M 1,500,000 10
Alfalfa IN 380,000 <5
Soybean IL 9,000,000 100
IN 4,300,000 <1
MI 1,000,000
Dry Beans MI 450,000
Snap Beans WI 82,000 100
Sugar Beets MN 300,000 100
M1 100,000 75
Vegetables ON 179,000 10
NY 154,000 11
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CONDUCTED IN GREAT LAKES JURISDICTIONS (PAGE 2 OF 2)
 
Acreage
(State/Province
Crop/Sector
Jurisdiction 1
Total)
IPM (°/o)
Vegetables, cont'd.
QC2 50,000 15
PA 44,500 1
Carrots WI 4,000 90
Onions WI 2,500 90
Sweet Corn WI 125,000 100
Cranberries WI 8,000 60
Potato MN 75,000 10 - 20
W1 68,000 75
QC 40,000 5
PA 22,000 1
Fruit ON 72,800 50
NY 56,700 15
Apples MI 55,000 75
Ornamentals NY 33,000 3
1Ohio did not provide this information as definitions of IPM vary. Ohio Cooperative
Extension programs continue to directly service over 12,000 acres of field crop acreage
and a significant proportion of the state's nursery and sweet corn industry. Private
consultants service an equivalent acreage of which acreage estimate may vary depending
on the definition of IPM that one accepts. In addition, indirect influences of the state's
agriculture by Cooperative Extension's IPM Program is widespread via numerous channels ,
of mass communications, especially weekly radio programs delivered at state and county ‘
levels. Since the indirect influence is virtually impossible to measure, acreage estimates
are not provided.
2Reported by Pierre Sauriol.
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 Ohio believes their program has influence in agriculture, but personnel and resources
are insufficient to affect general trends. According to the respondent, a five to tenfold
increase in funding would be required for IPM to have a major impact on pesticide use.
Pierre Sauriol of Quebec thinks IPM is the best solution to pest management. In Luc
Brodeur's Quebec program, insecticides have been reduced up to 90% for carrots, celery
and onions. Decreases in herbicide use are dependent on cultivation, which farmers refuse
to employ. Fungicide use is more dependent on climate. IPM can only minimize pesticides
so far. Future reductions will depend on biological controls and other nonchemical
strategies. Guy Boivin considers a 50—60% reduction in pesticide use is attainable before
other technologies must be employed.
Because IPM is information and management intensive, Minnesota does not expect
rapid adoption rates. IPM has great potential, but will depend on a long—term educational
effort supported by the necessary funds and dedication at the federal, state, university and
farm level. The relevance of IPM has become increasingly obvious as the issues of water
quality, sustainable agriculture and health have gained prominence.
’ These concerns along with pest resistance, changing pest dominance, fewer new
pesticides, and a lack of nonchemical options has prompted the Ontario government to
initiate Food Systems 2002. This 15—year plan focusses on increasing pesticide residue
monitoring, testing and modification of new sprayer technology as well as development
and implementation of nonpesticide options such as biological controls, cultural practices,
crop rotations and pest resistant crop varieties. In addition, the Ontario Pesticide
Education Program (OPEP) will be expanded to train more growers and vendors concerning
the safe handling and application of pesticides. To further develop IPM programs and
expand their adoption, more pest management specialists have been employed. Ontario
expects to reduce pesticide use by half by the program's end, saving growers more than
$100 million, while maintaining the viability of agricultural production.
4.2 PRODUCER QUESTIQNNAIRE
4.2.1 Definition
As with researchers, policy makers and educators, farmers' interpretations of IPM
vary. In most cases, agricultural systems have not advanced beyond scouting, then
economic thresholds to reduce pesticide use, yet recognition of the interrelated aspects of
the farming environment has become increasingly apparent to those practicing IPM. A
sterile, pest—free farm is increasingly viewed as an impracticality as producers learn how
their resources can be used more efficiently to monitor pest populations, thereby initiating
control measures only when numbers exceed economic thresholds. Although not the major
emphasis in most IPM programs, nonchemical strategies are seen to have great potential.
4.2.2 Motivation
The economic advantage IPM provides over conventional pest control is often the
driving motivation to adopt IPM techniques. Generally, savings in pesticide costs far
outweigh monitoring costs. Unfortunately, farmers are often not sufficiently trained to
know how to assess pest populations to determine when economic thresholds are reached.
In areas where scouting services are unavailable or below demand, IPM adoption may be
limited to few farms.
Knowledge of pest life cycles and the effects of climate can also
lead to higher quality harvests as management tactics are specifically timed to address
pest problems.
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 Chemical dealers are often the prime source of advice for farmers, but some
producers do not trust recommendations from chemical dealers and may, therefore, look
to IPM programs for unbiased, reliable sources of information. Ethical considerations
regarding potential harm to the environment or human health are also often important to
farmers practicing IPM. Conventional pest control typically operates without
consideration of beneficial species. Consequently, IPM has gained the favour of producers
for the attention it accords natural controls in an agroecosystem.
4.2.3 Effectiveness of Nonchemical Pest Management
Economic thresholds and predator—pest relationships are important in any IPM
system. Generally, economic thresholds and the acceptable level of pests are greatest in
field crops and lowest in fruits and vegetables. Until pests do enough harm to field crops
that the yield is reduced, control measures are not required.
Horticultural crops, on the other hand, will withstand a much lower infestation before
cosmetic quality standards require control measures to be used (Frank 1989). The
producers indicated that economic thresholds and predator pest relationships are
moderately effective (Table 6) in meeting their pest management needs. That they are
not "most" effective for all respondents indicates that more work is needed to refine their
usefulness in IPM programs.
TABLE 6. TACTIC ASSESSMENT BY GROWERS
(Most 1; moderate 2; least 3)
IPM Tactics Average Total Leech Campbell Jackson Tennes Shankula
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Varietal resistance has received greater attention in vegetable and potato crops as more
varieties with resistance are available to growers than in other commodities. Various scab
resistant varieties of apples are available to growers, butbecause consumers are not familiar
with them, growers have been reluctant to abandon well—known cultivars such as Maclntosh
and Red Delicious (Roberts 1989).
Environmental conditions (mostly climate) are monitored to indicate future pest levels.
Apple and vegetable growers rated this item most highly, as fungal and insect infestations
can often be gauged by temperature and precipitation forecasts. Indications of weed
infestations are less clearly associated with such weather factors. As a result, this
information is less valuable to field crop producers (Roberts 1989).
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Although their use varies among farms, crop rotations have significant potential for
reducing or eliminating disease, weed and insect infestations (Bottrel 1979). As fruits are
perennial crops, there are fewer opportunities for rotations, but concerns over nematode
damage to new trees in old orchard soil may convince growers to intercrop the orchard
trees with grasses that inhibit nematode populations (Leuty 1989).
Disease resistant apple varieties are assessed at the New
York Agriculture
Experimental Station. Because they are very resistant to apple scab, and resist
powdery mildew, cedar apple rust and fire blight, these cultivars generally do
not require fungicide applications.
Courtesy of New
York State Agricultural
Experiment Station.
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 Shankula and Tennes did not specify which biological products they found useful,
but Bacillus thuringiensis (Bt) is the most common biological product used for
horticultural crops. Bt is a spore—forming bacterial pathogen that can survive in
dormancy until consumed, along with vegetation, by insects which soon die due to a
paralyzed gut (Bottrel 1979). Bt is not registered in Ontario for apples (Roberts
1989), which probably explains the ratings given to biological products by Campbell.
4.2.4 Pest Resistance and Pesticide Restrictions: Future Pest Problems
In the survey of IPM coordinators, respondents were asked how state and
provincial IPM programs were developing adequate pest management options in the
face of increasing pest resistance and pesticide restrictions. In the Producer
Questionnaire respondents listed pests they expected to cause problems as a result of
these two factors. In a period characterized by disappearing chemical options and
insufficient research into nonchemical alternative, producers have identified certain
pests as posing future problems. The Colorado potato beetle has in many potato
growing areas acquired high levels of resistance to insecticides from a variety of
different chemical families, including the organochlorine, organophosphorus,
carbamates and pyrethroids (Turnbull et al. 1988; Boiteau et al. 1987; Harris and
Turnbull, 1986). Helmut Shankula listed the onion maggot as a significant concern to
vegetable growers; in Ontario it can cause from 20% to 40% crop loss. Resistance to
cyclodiene insecticide developed quickly and there are indications that the beetle
may be resistant to organophosphorus and carbamate insecticides in some areas of
Ontario and Michigan (Carrol et al. 1983; Harris et al. 1982). Larry Leech
identified velvet leaf and lamb's quarters as pests of greatest concern in his soybean
and corn crops, while Ann Tennes listed European red mites as a major problem for
apple growers. An outbreak of harmful mite species is a classic indication of
ineffective management of an agroecosystem. Typically, natural controlprovided by
predacious mites is destroyed by improperly timed or overused broad spectrum
pesticides. Mireya Campbell did not specify a particular pest problem in apples, but
pointed out that large acreages of apples would benearly impossible to grow without
using chemical thinning agents because labour costs would beprohibitive and current
prices would not support the increase in costs. Unfortunately, the external costs
associated with chemical thinning agents, although difficult to quantify, may be
significant as well, requiring either a reduction in the intensity of cultivation or the
development of a nonchemical strategy.
4.2.5 Coordination of Agg'gultm‘al My
As with the IPM coordinators, farmers surveyed in the Producer Questionnaire
did not agree on whether coordination between IPM and other agricultural programs
was sufficient. Anne Tennes and Larry Leech found coordination to be inadequate,
while Helmut Shankula and Mareya Campbell were satisfied. Campbell found that
many of the programs did not relate directly toeach other and, consequently, did not
demand substantial coordination. Often, though, policies and actions in one
agricultural area can have great implications for one or many other agricultural
concerns. For instance, commodity support programs that encourage monoculture
row—crop cultivation may also encourage increased pesticide and fertilizer use as
well as erosion (Fleming 1987).
4.2.6 FM gvgl Commints on IPM
Three of the five producers listed the lack of professional consultants as the
major limitation facing their IPM program. Helmut Shankula depends on students to
scout his crops through the growing season, but critical periods in the second and
third weeks of September are not monitored since the students have returned to
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school. Ann Tennes has had trouble finding a well—trained consultant, while Larry Leech
said that it is hard to find a scout who is capable of handling all of his acreage.
Furthermore, the cost is limiting. Mireya Campbell noted that the size of the Whaley
Orchard also poses problems, but the major concern was with timing pesticide applications
on such a large scale. Because of orchard size, the spray program is quite staggered. For
Dale Jackson, fewer available chemicals leave him unable to counter the development of
resistance against the insecticides he does use.
All farmers but Ann Tennes are satisfied with the availability of IPM information.
Ratings for the different methods of information delivery are listed in Table 7. Ratings by
producers are similar to those of the IPM coordinators, except that newsletters are ranked
somewhat lower and phone lines slightly higher. Computer applications of information
delivery are not viewed as effective by any respondent at this time.
TABLE 7. EFFECTIVENESS OF INFORMATION DELIVERY
(Most 1; moderate 2; least 3)
IPM Tactics Average Total Leech Campbell Jackson Tennes Shankula
Extensive visits 1.2 6 2 1 1 l 1
Phone lines 1.4 7 2 l 1 2 1
Consultants 1.4 7 l 2 2 l 1
Workshops 1.6 8 3 2 l l 1
Newsletter 1.8 9 2 2 l 2 2
Farm tours 2.0 19 2 3 2 l 2
Computers 3.0 15 3 3 3 3 3
4.2.7 Re_spgnsibili;1 for IPM mg
The limited number of farmers surveyed here indicates that pest monitoring is the
most commonly performed IPM activity as listed in Table 8. Generally, pest monitoring
appears to be the responsibility of professionals who have been sufficiently trained to
interpret information in the field to design a pest management program. Scouts and
consultants are hired to specifically look at the pest-predator complex. For farmers this
relationship is probably not well understood, is less of a priority, and consequently does not
receive attention. Depending on the region and the commodity, government agents may or
may not be available for IPM consultations. Typically, monitoring of beneficial species
occurs less frequently than pest monitoring. If the former activity is undertaken, it is
usually by private or government scouts. The encouragement of beneficial species in an
agroecosystem can take different forms. Habitats can be managed to provide shelter and
breeding space for predators and parasites of pests, but a simpler, more common approach
is to limit or discontinue the use ofbroad spectrum chemicals that destroy nontarget
beneficial species in an attempt to eliminate the target pest population.
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 TABLE 8. RESPONSIBILITY FOR IPM TASKS
(Often I; periodic 2; incidental 3; never 4)
IPM Tactics Average Total Leech Campbell Jackson Tennes Shankula
Pest monitoring
° Private consul—
tants/scouts 1 .6 0 l l 1 4 1
° Government
extension 2.2 1 1 2 3 1 4 1
° Grower 2.4 12 3 4 l 2 2
Beneficial Monitoring
° Private consul—
tants/scouts 2.8 14 1 4 1 4 4
° Government
extension 3.2 16 3 3 2 4 4
° Grower 3.2 16 4 4 2 2 4
Encouraging Beneficial
Populations
° Private 3.3 13 3 2 * 4 4
° Government
extension 3.0 13 3 2 * 4 4
° Grower 3.0 12 4 4 * 2 2
*Difficult as heavy—duty pesticides kill beneficials
4.2.8 Climate
Pesticide applications must be effectively timed to control target pests, yet climatic
conditions can inhibit a producer's flexibility in enacting these controls. Rain, high winds
and hot temperatures must be taken into account, for much pesticide is wasted under
these conditions; it is washed off, blown away or volatilized, respectively. Climate
information is available from television, radio, newspapers and government publications,
such as the Crop Advisory Team (CAT) alerts from the Michigan State University.
4.2.9 IPM Benefits
All producers surveyed, except Mireya Campbell, had been successful in reducing
farm costs by reducing pesticide use. Larry Leech added that he had also attained higher
yields and higher quality produce. Mireya Campbell reported that chemical use had not
decreased, instead higher quality produce had been harvested as a result of a more
effectively timed spraying program. On the whole, the producers found IPM to be more
effective and less costly than conventional pest control.
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4.2.10 Obstacles to Adoption of IPM
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The importance of retail standards, in relation to IPM adoption, varies among
commodities. Cosmetic quality standards are lowest in field crops and highest in fruits
and vegetables. Dale Jackson does not rate retail standards as significant constraints in
carrying out IPM for potato production; his major pest problem is the Colorado potato
beetle, which attacks the plant foliage, not the tuber.
Although Ontario and New York have made significant progress in IPM, Shankula and
Jackson still view a lack of political support as a major impediment to IPM adoption.
While they may have a good understanding of [PMS potential, their dissatisfaction could
indicate much work is left to be done and government must increase its efforts to develop
IPM.
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 TABLE 9. OBSTACLES TO ADOPTION
(Most 1; moderate 2; least 3)
IPM Tactics Average Total Leech Campbell Jackson Tennes Shankula
Financial risk 1.2 6 2 1 l 1 1
Farmer acceptance 1.8 9 3 2 l l 2
Political support 2.0 10 3 3 1 2 1
Retail standards 2.0 10 3 l 3 1 2
Access to
information 2.4 12 2 2 3 2 3
Scouts carrying
disease 1
Helmut Shankula also pointed out how farmers were unwilling to adopt IPM as they
were concerned that scouts would transport disease (especially white rot in onions)
betwe
en fa
rms.
Scout
s in
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rea h
ave r
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eir bo
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On a final note, Shankula added that substantial pesticide reductions were attainable
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 5.0 RECOMMENDATIONS
5.1 INTERNATIONAL JOINT COMMISSION
5.1.1
Basinwide guidelines outlining development goals for IPM program should be
established under the Agreement and evaluated periodically by the
Commission in its role of providing advice and recommendations to
govemments. Evaluations of basin IPM program should be conbined with
pesticide use surveys and conducted using the guidelines to assess
development and implementation over time.
° Although guidelines would provide basic standards for jurisdictions to
attain, they should not form a static definition of what IPM must
become, but rather identify a dynamic process from which to measure
progress. Such an outline might begin with pesticide reduction as an
initial parameter, and would range to indicators of agricultural
approaches that increasingly operate within the constructs of
ecosystem thinking — a policy of the International Joint Commission
supported by Canada and the United States through the Great Lakes
Water Quality Agreement. Such a framework would help to coordinate
short— and long—term budget requirements of maturing IPM programs.
5.2 GOVERNMENTS
5.2.1
5.2.2
Governments at all levels need to increase short, medium and long—term
funding for all aspects of IPM development. Support for existing commodity
program must be enhanced and funds should be provided to expand IPM to
new commodities.
° A much stronger resource base is required for IPM progress. A lack of
political support is preventing expansion of existing programs to new
crops and discouraging the development and implementation of
nonchemical approaches. In real terms, funding for IPM is declining,
yet programs are facing increasing demands to reach more farmers in
more commodities. IPM is an investment in long-term efficiency in
food production and environmental health. Increased financial support
of IPM will assist in the development of a comprehensive network of
research, education and extension, but it must also be accompanied by
the philosophical support of IPM principles by government through
adoption and promotion of IPM as official agricultural policy.
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forestry and transportation are required to use varying forms of pest
management to carry out their respective mandates. Pest
management is an important consideration at agricultural research
stations and farms, regardless of the direct focus of specific projects.
Transportation departments are often responsible for maintaining
roadsides and ditches, employing pest management techniques to
reduce plant growth. Forestry and natural resource agencies use pest
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t
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age
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It is unlikely that individuals will be convinced of the benefits of IPM
when governments are not confident enough to use it themselves.
Basin jurisdictions should investigate methods to improve communication and
coordination among agricultural sectors and
O
IPM programs require a high level of coordination among farmers,
researchers, industry, policy makers, and educators to ensure that good
intentions are achieving results on the farm. Enhanced communication
between jurisdictions will be required to disseminate knowledge and
expertise throughout the basin, and break down any misinformation
associated with myths and stereotypes.
Agricultural support program and economic factors that encourage the
overuse of pesticides should be identified and eliminated.
0
The jurisdictions and Parties must reassess support programs to the
agricultural industry that undermine the resource base through the
indiscriminate use of pesticides. Economic factors encouraging the
overuse of pesticides such as atrazine should be related to external
costs and reflected in the price of the chemical. This could be
accomplished through a tax or surcharge.
To enhance adoption, economic mechanism should be applied that benefit
farmers willing to practice IPM techniques.
0
Although IPM reduces input costs and therefore is inherently more
profitable than conventional approaches, many producers remain
averse to risk, or do not perceive the economic benefits. Programs
that would maintain and introduce beneficial species, renew old
orchards with disease resistant varieties, utilize economic thresholds,
encourage crop rotation and replace chemicals with biological products
would benefit from economic incentives. Economic mechanisms could
include disincentives for conventional practices, market supports, price
incentives, transfer payments, investment in infrastructure, and
enhanced tax allowances for IPM—related expenditures.
5.3 PROGRAM DEVELOPMENT — AGENCIES AND RESEARCH INSTITUTIONS
5.3.1
Research into IPM should concentrate on interdisciplinary efforts that
develop options to chemical controls and reconcile the development of the
agroecosystem with related concepts such as sustainable and organic
agriculture, nultiple cropping, conservation tillage, and low input farming.
O
Recognizing the ramifications of pesticide use and the pressures which
producers face from pesticide restrictions and pest resistance, IPM
coordinators have identified nonchemical approaches as essential, but
relatively undeveloped components of IPM systems (Table 2).
Coordinators describe the lack of such strategies as the fundamental
impediment to IPM adoption by the farming community (Table 4).
Interdisciplinary research will be instrumental to provide nonchemical
solutions to pest management, for dependence on many chemicals will
not be alleviated through direct replacement by other products but by A
development of agricultural systems that coordinate pest
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 5.3.2
5.3.3
5.3.4
management with land and water management, resource conservation,
environmental protection, and socioeconomic development (Altieri
1987). This approach appears to be the general goal of the Sustainable
Agriculture movement in the United States, which has attained
increasing funding from the Low Input Sustainable Agriculture (LISA)
program.
Reference to the term ecosystem may infer the existence of pristine
natural environments; however, the largest single land use in the basin
comprises a highly diverse agroecosystem. It is important to recognize
agriculture as managed manipulations of natural components of the
environment, and it is essential that human influences respect the
integrity of the Great Lakes Basin Ecosystem. Agricultural systems
that are modeled on ecological processes are more likely to achieve
integration with the natural ecosystem, and are more likely to be
sustainable.
Food quality standards that have no nutritional basis, focussing solely on
cosmetic appearance, should be eliminated.
0
A great deal of pesticide used on horticultural crops is required not to
maintain production or nutritional quality, but to provide cosmetically
perfect food. Traditionally the agricultural industry has justified the
use of agrichemicals for cosmetic purposes by claiming that consumers
will purchase only visually perfect food. Consumers are becoming
aware that significant levels of pesticides are required to provide for
their tastes, and their concern for food quality has extended beyond
cosmetic factors; the presence or possibility of pesticide residues is
now a significant consideration. Also, the public has expressed
considerable concern over farming practices that may have
detrimental impacts on the environment.
The agencies should assess educational opportunities currently available for
farmers, scouts, students, extension agents and others requiring training in
IPM and provide it for general and restricted chemicals together with
mandatory applicator training program for all pesticide users.
0
IPM coordinators generally view academic teaching of IPM as
inadequate. A comprehensive focus on IPM is often difficult as IPM is
not taught as independent core courses. The coordinators are very
optimistic about the role of farmer training programs in expanding IPM
adoption; however, the responsibilities of pesticide use need to extend
beyond the technical aspects of proper disposal and efficient
application. Increasing knowledge of the ecology of pest management
should be a required objective of applicator training programs,
including such aspects as the study of entomology and weed life cycles.
More research should be focussed on alternate technology in order to reduce
herbicide use in field crops, and a study should be undertaken to assess the
role of industry in the development of IPM programs.
0
Notwithstanding the trend towards reduction ofactive ingredient rates
and decrease in the use of insecticides and fungicides, the increasing
amount of pesticide being applied each year is attributed to the use of
herbicides and is heavily promoted by industry through advertising.
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 Weed science and the application of chemical technology appears more
directed towards developing crops resistant to herbicides than to crops
resistant to weeds, or the nonchemical management of weed pests.
Chemicals are appearing increasingly in ground and surface water,
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6.0 QONCLUSION
Anticipation and prevention of detrimental human activities are the essential features
of International Joint Commission and Great Lakes Water Quality Agreement policy that
will enable the Governments of the United States and Canada to fulfill their mandate to
"maintain the chemical, physical and biological integrity of the Great Lakes Basin
Ecosystem." IPM represents agricultural technology and wisdom that presage the
ramifications of widespread chemical use by developing alternative strategies today so
remedial measures will not be required in the future. IPM is reducing chemical
dependence not only by direct replacement of pesticides, but more importantly, by
designing agroecosystems. These are farming systems that look beyond short—term
economics; they incorporate the principles of sustainable agriculture; the long—term
ecological viability of the system is an economic goal unto itself. By changing pest
management from conventional methods to processes that are more compatible with
natural ecosystems, external costs are minimized or eliminated.
Jurisdiction IPM programs have suffered from underfunding, but a lack of clarity in
IPM objectives has also hindered their development. Basin programs require a structure
for development. The jurisdictions have a general goal of reducing pesticides through the
use ofeconomic thresholds. This strategy is limited in its ability to diminish pesticides.
Further reductions will depend on the availability of alternatives to chemicals. In fact,
coordinators claim that options are required now, and the lack of such alternatives is the
major obstacle facing grower acceptance of IPM.
Funding and overall support for IPM is inadequate and basin programs have not
attained a significant level of sophistication. Despite jurisdiction anomalies in criteria,
Table 5 shows that IPM has attracted a small proportion of producers in basin
jurisdictions. Progress to date merely indicates that significant advances are attainable in
the future.
The recommendations illustrate just how comprehensive action must be to bring
mainstream agricultural attitudes to develop the potential attributes of IPM. A
re—thinking of the fundamental basis of agriculture is in order. Agriculture is not simply
production in a vacuum, nor is it a wholly naturally system, but manipulations in the Great
Lakes Basin Ecosystem must be constructed to prevent damaging impacts, such as those
brought by the current agricultural dependence on pesticides.
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 INTEGRATED PEST MANAGEMENT IN THE GREAT LAKES BASINECOSYSTEM
COMMENTS CONTAINED IN THE
1989 SCIENCE ADVISORY BOARD REPORT OF THE GREAT LAKES
The adoption of anticipatory, preventive and adaptive strategies was addressed by the Board
in its 1987 Report, and is a policy endorsed by the Commission, US. EPA and Environment
Canada. The challenge of moving from policy, good intentions and common sense to speciﬁc
actions becomes apparent when addressing the anticipation and prevention of pollution. Integrated
Pest Management (IPM) is one such initiative; it represents a major opportunity to reduce the
widespread dependence on chemicals, and their indiscriminate use in agriculture, through applied
science and research.
Integrated Pest Management is addressed in the Great Lakes Water Quality Agreement
(GLWQA) under Article VI, l(e)(i), and provides for the Parties to develop and implement
research and educational programs to facilitate the integration of cultural, biological and chemical
pest control techniques.
The concept of designing integrated systems to manage agricultural pests is not new. IPM
has been viewed as a rational approach to providing long-term solutions to pest problems for over
30 years. In her book SﬂsnLSpring, RachelCarson spoke of the research potential for biological
controls; however, her vision has only begun to be realized. Developments in agricultural science
are starting to place greater emphasis on the interrelated aspects of agricultural systems. As a
result, current initiatives and developments in entomology, crop science, land resource science and
ecology have renewed the attention accorded IPM.
IPM employs many different biological, cultural and chemical techniques, combined with
climatological information; however, it is effective only when it is applied in an integrated
fashion. The use of chemicals, if required, is determined by pest—population thresholds, based on
levels of economic injury. Pesticides must be used selectively in order that beneficial species such
as pr
edato
ry ins
ects a
nd the
ir hos
t plan
ts are
not af
fected
, the
reby
contri
buting
to the
contro
l of
pest
outbre
aks.
Other
IPM
metho
ds th
at fo
cus d
irectl
y on
pests
in an
agroe
cosys
tem i
nclude
phere
mones
(both
attrac
tants
and r
epelle
nts),
steril
ants a
nd bi
ologic
al pro
ducts
(usual
ly bac
terial
,
viral or fungal) such as Bacillus thuringiensis. A multitude of cultural techniques are also
import
ant,
inclu
ding
ridge
and c
onser
vatio
n till
age, m
ulchi
ng, c
rop r
otatio
ns an
d inte
rcropp
ing.
These
techn
iques
direct
ly sup
press
pest p
opulat
ions,
encou
rage
beneﬁ
cial
specie
s, an
d enh
ance
soil structure and fertility in order to support more vigorous pest-resistant crops. The particular
strategies used by farmers depend on the crops grown and the locale.
55
 In t
he s
impl
est
of I
PM
prog
rams
, at
tent
ion
has
focu
ssed
larg
ely
on o
ptim
izin
g pe
stic
ide
use,
whil
e re
tain
ing
conv
enti
onal
pest
cont
rol
stra
tegi
es.
In t
hese
prog
rams
, su
bsta
ntia
l re
duct
ions
in
pest
icid
e us
e ha
ve b
een
achi
eved
by b
ette
r ti
ming
of c
hemi
cal
spra
ying
and
imp
rov
ed t
rain
ing
of
tho
se
who
app
ly
pest
icid
es.
For
IP
M
to
dim
ini
sh
dep
end
enc
e o
n c
hem
ica
l c
ont
rol
and
to
con
tri
but
e t
o t
he
red
uce
d d
isc
har
ge
of
pol
luta
nts
into
the
Gre
at
Lak
es
Bas
in
Eco
sys
tem
nece
ssit
ates
that
far
mer
s
and
the
juri
sdic
tion
s
mov
e
bey
ond
con
ven
tio
nal
app
roa
che
s
to
com
pre
hen
siv
e s
trat
egie
s wh
ich
vie
w f
arm
ing
in t
he
con
tex
t of
agr
oec
osy
ste
ms.
Not
wit
hst
and
ing
the
opp
ort
uni
tie
s a
nd
pro
gre
ss
to
date
, it
is a
ppa
ren
t f
rom
a p
rel
imi
nar
y
rev
iew
of b
asi
n p
rog
ram
s,
that
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pro
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supported by ongoing research.
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t r
esis
tanc
e a
nd
pub
lic
pre
ssu
re
to
ban
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rest
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pes
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ide
use
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chem
ical
cont
rol
opti
ons.
This
limi
tati
on c
ould
imp
ing
e on
the
eco
nom
ic v
iabi
lity
of a
gric
ultu
ral
syst
ems.
Biol
ogic
al
and
cult
ural
opti
ons
deve
lope
d as
a re
sult
of I
PM
can
redu
ce
agri
cult
ural
reli
ance
on
pest
icid
es a
nd a
void
a re
acti
onar
y or
irra
tion
al r
espo
nse
to p
erce
ived
prob
lems
. A
s
well
, th
e ﬁn
anci
al a
nd t
empo
ral
cost
s of
prov
ing
pest
icid
es s
afe
can
be r
educ
ed i
f de
pen
den
ce o
n
the
m is
less
ened
and
new
stra
tegi
es a
re a
dapt
ed t
o ﬁt
the
need
s of
agri
cult
ure.
In t
erms
of t
he
main
tena
nce
of e
cosy
stem
integ
rity,
IPM
antic
ipate
s pot
entia
l pr
oble
ms a
risin
g fr
om t
he u
se
of
chem
ical
s as
mor
e is
lear
ned
abou
t th
e l
ong-
term
and
syne
rgis
tic
effe
cts
of p
esti
cide
s in
the
environment.
A s
urve
y as
sess
ing
the
focu
s a
nd p
rogr
ess
of t
he I
PM
pro
gra
ms i
n th
e ba
sin
is c
urre
ntly
unde
rway
and
the B
oard
will
be pr
esen
ting
reco
mmen
dati
ons
base
d on
this
work
.
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 INTERNATIONAL JOINT COMMISSION - SCIENCE ADVISORY BOARD
IPM IN THE GREAT LAKES BASIN: COORDINATOR SURVEY
DEFINITION
l. How is IPM defined in your program?
2. Is IPM independent from or a part of traditional pest management programs?
3. What are the objectives of your IPM program?
(l)
(2)
(3)
(4)
4. How do they correspond with the objectives of your state/provincial
agriculture program?
5. How do they correspond with your state/provincial environmental policy
concerning pesticide use and pollution?
  
6. Program justification Why was your IPM What has kept
(Check appr0priate box) program developed? it going?
- Political initiative U D
0 Consumer pressures D D
- Scientific findings
— medical U D
— pesticide resistance D D
— destruction of beneficials U D
— pollution U U
o Farming economics D D
- Other D D
59
7.
Wha
t p
rio
rit
y a
re
the
fol
low
ing
agr
icu
ltu
ral
pes
ts
giv
en
(hi
gh,
med
ium
or
low) in each crop sector?
 
 
 
 
 
 
 
 
 
 
 
Cro
p
Sec
tor
s
Oth
er
Pes
ts
Fru
it
Veg
eta
ble
s
Gra
ins
Oil
see
ds
Insects
Needs
Nematodes
Fungi
Bacteria
Viruses
PROGRAM SUPPORT
1.
Wh
er
e
do
es
fu
nd
in
g
fo
r
IP
M
or
ig
in
at
e?
2.
De
sc
ri
be
th
e
re
so
ur
ce
s
co
mm
it
te
d t
o
yo
ur
IP
M
pr
og
ra
m
in:
- Person years
- Budget
- Percent of agricultural budget
- Percent of pest control budget
3.
Is
th
er
e
ad
eq
ua
te
po
li
ti
ca
l
su
pp
or
t
fo
r
IP
M
re
ga
rd
in
g:
-
Fun
din
g
DYe
s
DNo
-
Leg
isl
ati
on
DYe
s
UNo
Com
men
t
on
thi
s
sit
uat
ion
as
it
rel
ate
s
to
the
imp
lem
ent
ati
on
and development of your IPM program.
4.
Doe
s
the
res
ear
ch
com
mun
ity
sup
por
t
the
pri
nci
pal
s
of
IPM
?
DYe
s
DNo
60
5.
  
From l—5 (highest—lowest) rate the level of research funding allotted for:
Economic thresholds
Predator - pest relationships
Mulching
Varietal resistance
Intercropping
Crop rotation
Farm implement development
Genetic engineering
Micro—environments
Environmental monitoring and forecasting
Organic agriculture
Biological products
Companion planting
Other
Give
some
exam
ples
of
inte
rdis
cipl
inar
y re
sear
ch
that
cont
ribu
te t
o yo
ur
IPM program.
(1)
(2)
(3)
Wha
t d
o y
ou
fee
l a
re
the
com
mon
bar
rie
rs
to
int
erd
isc
ipl
ina
ry
IPM
research? (Check appropriate box)
Promotion and tenure
Traditional funding criteria
Researcher reluctance
Other
 
 
D
E
C
I
D
E
D
In
con
sid
eri
ng
pos
sib
le
fut
ure
lim
ita
tio
ns
of
ava
ila
ble
pes
tic
ide
s
(du
e
to
le
gi
sl
at
iv
e
re
st
ri
ct
io
ns
an
d
pe
st
re
si
st
an
ce
)
wh
at
st
ep
s
is
yo
ur
pr
og
ra
m
tak
ing
to
mai
nta
in
ade
qua
te
pes
t
con
tro
l
str
ate
gie
s?
61
 9.
Is m
ore
emph
asis
on n
onch
emic
al
pest
cont
rol
rese
arch
requ
ired
? D
Yes
DNo
l0.
Bri
efl
y s
umm
ari
ze
the
com
mun
ica
tio
n a
nd
coo
rdi
nat
ion
tha
t e
xis
ts
bet
wee
n:
-
IPM
and
othe
r ag
ricu
ltur
al
prog
rams
(ero
sion
cont
rol,
grou
nd a
nd
surface water pollution, sustainable agriculture, etc.)
-
Sta
tes
/pr
ovi
nce
s
esp
eci
all
y
reg
ard
ing
mon
ito
rin
g
and
for
eca
sti
ng
of
climate, pests, and beneficial species.
0
Fa
rm
in
g,
ed
uc
at
io
n,
ex
te
ns
io
n,
an
d
re
se
ar
ch
.
ll.
Ar
e
su
ff
ic
ie
nt
re
so
ur
ce
s
co
mm
it
te
d
to
IP
M
ed
uc
at
io
n
in
co
ll
eg
e
an
d
un
iv
er
si
ty
pr
og
ra
ms
?
DY
es
UN
o
IMPLEMENTATION
l.
Br
ie
fl
y
de
sc
ri
be
ho
w
yo
ur
IP
M
pr
og
ra
m
is
pr
om
ot
ed
to
th
e
fo
ll
ow
in
g
gr
ou
ps
:
0 Farmers
- Politicians
- Researchers and educators
62
  
Rank from 1-5 (highest—lowest) the emphasis placed on different methods of
information delivery to the farming community.
Newsletters
Phone lines
Workshops
Farm tours
Extension visits
Expert systems
Electronic mail
Data bases
Other
 
Who provides services and delivers IPM information (extension)
(Check appropriate box)
D Private sector
B Public sector
D Both
Are pest populations monitored?
Are beneficial predators monitored?
Has your program developed strategies for encouraging
the population growth of beneficial insects, plants, etc?
How is climatological data as it relates to pest incidence
made available to farmers?
Are farmers encouraged to conduct their own IPM?
List the training programs and type of information on IPM
made available to farmers?
63
to farmers?
EYES
EYES
DYes
DYes
DNO
DNO
DNO
DNo
 
 10.
Wha
t i
nfo
rma
tio
n o
n n
onc
hem
ica
i m
ean
s o
f p
est
con
tro
i i
s p
rod
uce
d f
or
the
farmer?
11,
Wh
at
me
as
ur
es
ex
is
t
in
yo
ur
st
at
e/
pr
ov
in
ce
fo
r
mo
ni
to
ri
ng
th
e
use
and
disposai of pesticides?
12.
Br
ie
fi
y
de
sc
ri
be
th
e
ev
al
ua
ti
on
pr
oc
ed
ur
e
th
at
ha
s
be
en
de
ve
io
pe
d
fo
r
yo
ur
IPM program.
 ADOPTION
1. Rank from 1—5 (highest—lowest) the importance of the following obstacles
that impede adoption of your IPM program.
Lack of simple monitoring methods
Lack of simple action thresholds
Lack of selective chemicals
Lack of IPM control for key pests
Lack of political support
Lack of extension funds
Insufficient training of IPM specialists
Grower nonrecognition of long—term advantage of IPM
Lack of participation from general agricultural academic
community
Farmer resistance to change
External nature of social and environmental costs and risks
of pesticides
Difficulties in marketing biological techniques and
products
Cosmetic quality standards
Pesticide registration
Resistance from chemical industry
Administrative problems
 
Lack of alternatives to pesticides
Lack of interdisciplinary coordination
Other
 
 
2. How does farm size reflect on IPM adoption?
3. Are food quality standards, especially those evaluating
vis
ual
qua
lit
y,
too
hig
h?
DYe
s
UNO
4.
Is
the
re
a p
est
ici
de
app
lic
ato
r t
rai
nin
g p
rog
ram
in
you
r
sta
te/
pro
vin
ce?
DYe
s
UNo
Is
it
man
dat
ory
?
DYe
s
nNo
65
 Has
you
r s
tat
e/p
rov
inc
e m
ain
tai
ned
an
inv
ent
ory
of
Pes
t
Con
tro
l P
rod
uct
s?
DYe
s
DNo
Est
ima
te
the
amo
unt
of
acr
eag
e i
n d
iff
ere
nt
cro
ps
or
cro
p s
ect
ors
(gr
ain
s,
fru
it,
veg
eta
ble
s,
etc
.)
and
giv
e t
he
per
cen
tag
e c
urr
ent
ly
pra
cti
cin
g I
PM.
Cro
p/g
ect
or
Acr
eag
e
IPM
(12
 
Al
so
,
pl
ea
se
ch
oo
se
an
in
se
ct
ic
id
e,
a
he
rb
ic
id
e,
an
d
a
fu
ng
ic
id
e
an
d
es
ti
ma
te
/q
ue
ss
ti
ma
te
th
e
qu
an
ti
ty
us
ed
in
co
nv
en
ti
on
al
pr
od
uc
ti
on
vs
.
IP
M
for crops of your choice.
Co
nv
en
ti
on
al
13
M
Cr
op
(U
ni
ts
:
2
(U
ni
ts
:
2
Insecticide
Herbicide
Fungicide
Co
ul
d
yo
u
pr
ov
id
e
an
y
in
fo
rm
at
io
n
co
mp
ar
in
g
th
e
co
st
s
or
pr
of
it
ab
il
it
y
of
IP
M
to
th
at
of
co
nv
en
ti
on
al
pr
ac
ti
ce
s?
ADDITIONAL COMMENTS
Wh
at
ro
le
do
es
th
e
ch
em
ic
al
in
du
st
ry
pl
ay
in
IP
M?
-
In
fl
ue
nc
e
on
re
se
ar
ch
,
as
wel
l
as
go
ve
rn
me
nt
.p
ro
gr
am
s
an
d
le
gi
sl
at
io
n?
-
Ch
em
ic
al
co
mp
an
y
in
fo
rm
at
io
n
de
li
ve
ry
(e
xt
en
si
on
)
se
rv
ic
es
af
fe
ct
on
farming practices.
66
2.
 
What is the potential of your IPM program in reducing pesticide use and
ensuring efficient agricultural production considering the long—term goals
of the program?
Are you satisfied with the
comments and suaqestions.
Reply before July 5. 1989:
Jeremy Higham
International Joint Commission
lOO Ouellette Avenue, 8th Floor
Windsor, Ontario N9A 6T3
gr: P.O. Box 32869
Detroit, Michigan 48232-2869
(519) 256—7821 Cdn. line
(313) 226—2170 U.S. line
survev? Please feel free to include additional
Thank you for your time and expertise.
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IPM COORDINATORS AND AGRICULTURAL COMMODITIES
IN BASIN JURISDICTIONS (PAGE 1 OF 2)
QNTARIQ
Mr.
Way
ne
Rob
ert
s
°
Cor
n, s
oyb
ean
s,
win
ter
whe
at,
Pla
nt I
ndu
str
y Br
anc
h
appl
es,
ten
der
frui
ts a
nd
Ont
ari
o Mi
nis
try
of
veg
eta
ble
s
Agriculture and Food
Guelph Agriculture Centre
Guelph, ON
NlH 6N1
(519) 767-3173
W
Dr.
Don
ald
E. K
uhl
man
'
Cor
n, s
oyb
ean
s a
nd
whe
at
Extension Entomologist
University of lllinois
172 Natural Resources Building
Champlain, IL 61820
(217) 333-6653
W
Dr.
Lar
ry
Ols
en
-
Cor
n, s
oyb
ean
s,
for
age
, ap
ples
,
Pes
tic
ide
Edu
cat
ion
/IP
M C
oor
din
ato
r
che
rri
es,
sug
ar
bee
ts
and
Mic
hig
an
Sta
te
Uni
ver
sit
y
dry
bea
ns
Room 11, Agriculture Hall
East Lansing, MI 48824
(517) 355—01 17
NEW YORK
Dr.
Jam
es
P.
Tet
te
-
Cor
n,
soy
bea
ns,
app
les
, g
rap
es,
Dir
ect
or,
IP
M P
rog
ram
for
age
and
veg
eta
ble
s
IPM House
New York State Agricultural
Experiment Station
Division of the NY State College
of Agriculture
Statutory College of the State University
Cornell University
Geneva, NY 14456
(315) 787-2206
Q1119
Dr.
Ha
ro
ld
R.
Wi
ls
on
°
Cor
n,
soy
bea
ns,
for
age
, s
mal
l
IP
M P
ro
gr
am
Coo
rdi
nat
or
an
d
gra
ins
, a
ppl
es,
veg
eta
ble
s,
and
Ext
ens
ion
Ent
omo
log
ist
orn
ame
nta
ls
Ohio Cooperative Extension Service
The Ohio State University
IPM Office
1991 Kenny Road
Columbus, OH 43210
(614) 292-8358
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IPM
COO
RDI
NAT
ORS
AN
D A
GRI
CUL
TUR
AL
COM
MOD
ITI
ES
1N BASIN JURISDICTIONS (PAGE 2 OF 2)
MSQQNSIN
Dr. Walter R. Stevenson
Department of Plant Pathology
University of Wisconsin
1620 Linden Drive
Madison, WI 53706
(608) 262-6291
MBA
Dr. C. Richard Edwards
Extension Entomologist
Department of Entomology
Purdue University
Entomology Hall
West Lafayette, IN 47907
(317) 494-4562
WA
Dr. Kenneth R. Ostlie
Extension Entomologist
Department of Entomology
University of Minnesota
St. Paul, MN 55108
(612) 624—9272
RENEW
Dr. Dennis D. Calvin
Assistant Professor of
Entomology Extension
Pennsylvania State University
103 Patterson Building
University Park, PA 16802
(814) 863—4640
M. Pierre Sauriol
Ministere de l’Agriculture
des Pécherie et de l’Alimentation
118, rue Lemieux
Saint-Remi, PQ
JOL 2L0
(514) 454-3904
M. Guy Boivin
Agriculture Canada
Station de Recherche
430 Coin
St. Jean sur Richelieu, PQ
BB 316
M. Luc Brodeur
Réseau de Dépistage at de Recherche
du Sud de Montreal
539 Boulevard Edouard VII
St. Jacques 1e Mineur, PQ
JD] 120
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Corn, soybeans, forage,
cherries, vegetables, apples,
cranberries, and potatoes
Corn, soybeans, small grains,
forage, apples and peaches
Corn, soybeans, wheat, forage,
sugar beets and potatoes
Corn, soybeans, small grains,
forage, apples, vegetables,
potatoes and mushrooms
Vegetables, apples, potatoes,
corn, soybeans and forage
Same as above
Same as above
 APPENDIX D
IPM IN THE GREAT LAKES BASIN:
PRODUCER QUESTIONNAIRE
73
 
  
 INTERNATIONAL JOINT COMMISSION — SCIENCE ADVISORY BOARD
1PM IN THE GREAT LAKES BASIN -— PRODUCER QUESTIONNAIRE
I D E F I N I T I 0 N Page I of J
T NON DO YOU DEFINE 1PM?
2 HHAT ARE THE REASONS FOR IMPLEMENTING AN 1PM PROGRAM ON YOUR FARM?
_§_ HON HOULD YOU RATE THE rOLLOHING AS EFFECTIVE MEASURES
or BIOLOGICAL AND CHEMICAL PEST common E F F 5 c I I V E " E 5 5
 
LEAST MODERATE MOST
ECONOMIC TNRESHOLDS
PREDATOR — PEST RELATIONSHIPS
MULCHING
VARIETAL RESISTANCE
INTERCROPPING
CROP ROTATION
FARM IMPLEMENT DEVELOPMENT
GENETIC-ENGINEERED TECHNOLOGY
NICRO-ENVIRONMENTS
ENVIRONMENTAL MONITORING AND FORECASTING
BIOLOGICAL PRODUCTS
COMPANION PLANTING
OTHER O
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
U
D
D
D
D
D
D
U
D
D
U
D
D
I
D
D
D
D
D
D
D
D
D
 
.i— HHAT AREAS OF IPM REQUIRE GREATER RESEARCH?
_3— IN CONSIDERING POSSIBLE FUTURE LIMITATIONS OF AVAILABLE PESTICIDES (DUE TO CONSUMER PRESSURES AND PEST RESISTANCE)
HNAT PEST, AND HHAT CROP HILL BE MOST ADVERSELY AFFECTED IF PRACTICAL NON—CHEMICAL ALTERNATIVES ARE NOT DEVELOPED?
—E— DO YOU FEEL THERE IS SUFFICIENT COORDINATION BETNEEN IPM AND OTNER AGRICULTURAL PROGRAMS (EROSION CONTROL. GROUND
AND SURFACE HATER POLLUTION, SUSTAINABLE AGRICULTURE, COMMODITY SUPPORT, DROUGNT RELIEF, ETC.)?
  
INTERNATIWL JOINT CWISSIIM‘ - SCIENCE ADVISORY IOARD
I'M IN THE GREAT LAKES IASIM -- PRODUCER WESTIWAIRE
IM
PL
EM
EN
TA
TI
ON
Pa
ge
Zo
fS
—
.
.
_
—
-
—
—
—
—
—
WHA
T H
OUL
D Y
OU
DES
CRI
BE
AS
THE
MAJ
OR
LIM
ITA
TIO
N O
F
1PM
ON
YOU
R
FAR
M?
 
—
IS
IPM
INF
ORM
ATI
ON
EAS
ILY
ACC
ESS
IBL
E A
T L
N C
OST
?
  
m
m
:
ma
ma
sr
xs
zs
m"
a v
r e
c r
x v
a n
e s
s
LEAST noozms MST
ususmes n u n
mousuuss n u n
maxsuovs u u 0
mm muss o n u
mensm vxsns n a n
consuums n u u
commas u n a
mm
a
u
u
now
m
m
rou
oum
s u
sxs
ACC
MPL
ISN
ED
on v
oua
FARM
?
. mu
seu
m.
muo
ns
ons
u
um son: on: A as mm or
own FARM RESULAR All ousoms
man acnvm BASIS nsx
mn
gm
g a
n P
E§T§
2
mm
:
CONS
ULTA
NTS/
$600
15
u
u
u
u
sovzannznr exuusmn a u u a
VW U D U D
1 a
n
F
at r
A S
PECI
E :
mm
:
cou
sua
nHS
/sc
oms
u
u
u
u
sovennnm smusmn u u u n
Yw U D D U
ENCO
URAG
ING
m:
pov
uuu
on
sau
na
mm
:
cou
suu
AuT
S/s
com
s
u
a
u
n
W
‘
sovs
nuna
ur s
mns
xon
u
u
u
Yw D '3 I3 0
 
—
PLE
ASE
IND
ICA
TE
YOU
R U
SUA
L S
OUR
CE
OF
CLI
MAT
OLO
GIC
AL
INF
ORM
ATI
ON
DOES
YOUR
IPM
PROG
RAM
REQU
IRE
SPEC
IFIC
CLIM
ATOL
OGIC
AL
DATA
. I
F SO
INDI
CATE
IMAT
TYPE
?
— H
NAT
PROGR
ESS H
AVE Y
OU MA
DE HI
TN I
PM FR
M YOU
R FAR
M PRA
CTICE
S OF
FIVE
YEARS
AGO?
‘
D LITTLE DIFFERENCE D HIGHER QUALITY PRODUCE
D REDUCED COSTS D ALL OF THE ABOVE
D REDUCED PESTICIDE USAGE O OTHER (SPECIFY)
D NISNER VIELDS
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 INTERNATIONAL JOINT COMMISSION — SCIENCE ADVISORY BOARD
IPM IN THE GREAT LAKES BASIN -— PRODUCER QUESTIONNAIRE
[A
DO
PT
IO
N
Paget
iofs
T HN
AT PR
EVENT
S IP
M FRO
M BEI
NG MO
RE HI
DELY
ADOPT
ED?
1 M
P o
R T
A N
c E
 
LEAST MODERATE MOST
POLITICAL SUPPORT
FARMER ACCEPTANCE
ACCESS TO INFORMATION
FINANCIAL RISK
RETAIL STANDARDS
OTHER
D
D
D
D
U
D
D
D
D
D
D
D
D
D
D
D
U
D
.5.
HAVE
YOU
FOUN
D 1P
M TO
BE M
ORE
EFFE
CTIV
E AN
D LE
SS C
OSTL
Y TN
AN C
ONVE
NTIO
NAL
PEST
CONT
ROL
PROG
RAMS
?
  
THANK YOU FOR YOUR TIME AND ASSISTANCE.
IF YO
U HA
VE AN
Y AD
DITIO
NAL C
OMMEN
TS ON
SUGGE
STION
S, P
LEASE
FEEL
FREE
TO IN
CLUDE
THEM.
G E N E R A L C 0 M M E N T S
   
NAME
PLEASE REPLY —- BEFORE JULY 10. 1989 (IN ENVELOPE PROVIDED) To:
Jereuy Moha-
lnternetional Joint Commission. Great Lakes Region! Office
QANA
DA:
100
Duel
lett
e Av
enue
. 8t
h Fl
oor
UNIT
ED §
TATE
§:
P.D.
Box
3286
9
Hinds
or. O
ntari
o M
A 61
3
Detro
it. N
ichig
an
48232
—2869
\
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 Ms. Ann Tennes
Country Mill Orchards
4648 Otto Road
Charlotte, MI 48813
(517) 543-1019
Mr. Larry Leech
14302 East O.P. Avenue
Climax, MI 49034
(616) 746—4648
Mr. Dale Jackson
Jackson Farms
Road #1
Savannah, NY 13146
(315) 365—2411
Mr. Helmut Shankula
R. R. #1
Queensville, ON
LOR 1R0
(416) 476—5589
Ms. Mareya Campbell
c/o George Whaley & Sons
R. R. #2
Ruthven, ON
NOP 2G0
(519) 326-9330
IPM PRODUCERS AND CROPS
81
Apples
Corn and soybeans
Potatoes and vegetables
Vegetables
Apples
 
 APPENDIX F
SUMMARY: A PROPOSAL FOR A FIVE-YEAR RESEARCH
INITIATIVE FOR INTEGRATED PEST MANAGEMENT
IN WISCONSIN
83
 SUMMARY: A PROPOSAL FOR A FIVE—YEAR RESEARCH INITIATIVE FOR
INTEGRATED PEST MANAGEMENT IN WISCONSIN
: Wisconsin agriculture is as diverse as it is unique, with crops ranging from potatoes
to cranberries and alfalfa to ginseng contributing heavily to the state’s economy and the
well-being of its citizens. Production in a manner that is environmentally safe requires the
availability of technical information on crop and pest management for grower use. During
the past decade, Wisconsin received federal funding for educational initiatives related to
Integrated Pest Management (IPM). Growers of numerous crops received training in the use
of IPM technology and there have beenmany success stories related to adoption of IPM
where growers have reduced pesticide use, improved food safety, reduced environmental
exposure to pesticides, improved profitability and improved pest control. As we reach the
end of the 1980s, it is widely recognized that research in IPM has not kept pace with delivery
of information. Numerous gaps in our knowledge of pest and crop management strategies are
apparent and growers wanting to apply more reﬁned IPM techniques are frustrated in their
attempts to acquire this information. This proposal develops a statewide research initiative on
IPM that will significantly increase our ability to respond to the complex crop and pest
management needs of Wisconsin agriculture.
f Pro : The production ofsafe food supplies for the consumer that are
proﬁtable for the producer and environmentally benign presents a challenge to Wisconsin
farmers. Questions related to environmental quality, production efﬁciency, pesticide use,
food safety and quality, worker safety and control of pest problems must be answered with
factual information based on sound research. New rules, regulations and consumer concerns
related to pesticide use will undoubtedly change the way farmers grow their crops. If
growers continue to produce the crops they are familiar with, there must be alternative
methods of crop and pest management that maintain profitability and reduce pesticide use.
We must build on our small base of IPM knowledge with intensive research if we intend to
maintain the viability of agriculture in Wisconsin.
The proposed research initiative in IPM will focus on the
development of new information related to pest and crop management. Areas of research
related to the IPM effort will include improved weather and pest monitoring techniques,
deve
lopm
ent
of n
ew
or i
mpro
ved
econ
omic
thres
holds
for
crop
pests
, de
velo
pmen
t of
effective biological control strategies, improved methods of pesticide delivery leading to
redu
ced
pesti
cide
and
envi
ronm
enta
l ris
k, al
terna
tives
to pe
stici
des,
analy
sis o
f eco
nomi
c an
d
envi
ronm
enta
l im
pact
of I
PM
activ
ities
, cr
op a
nd p
est
grow
th m
odel
s, d
evel
opme
nt o
f
comp
uter
soft
ware
for p
robl
em d
iagn
osis
and
deci
sion
tools
, an
d se
lecti
on of
pest
resis
tant
plant
mater
ials
resis
tant
to
pest
prob
lems
. T
his
rese
arch
initi
ative
facil
itate
s a
n
inter
disci
plina
ry an
d in
tera
genc
y co
oper
atio
n nec
essa
ry to
achi
eve
the i
ncre
ased
adop
tion
of
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